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1. "NO FOREBODING 

of impending dan- 
ger warned my wife 
iitidutc as we walked 
home from town one 
night, pulling our 
two-year-old boy in 
his wagon,” writes 
Mr. Hoyt. “We were 
in the middle of a 
narrow footbridge* 
spanning a stream* 
when fate struck. 



2, ,J SUDDENLY A WHEEL 

came off the wagon* 
hurling our baby into 
the black, swirling 
waters of the river. 
Luckily I had my flash- 
light w i t h me. I 
switched it on as I 
jumped over the rail- 
ing. Despite a thor- 
ough soaking, that 
light did not fail me. 






■*rwuL sjjit* 1 



a. "its BRIGHT* faithful beam disclosed my boy clinging to the branches of a 
floating tree! Those dependable 'Eve ready' fresh DATED batteries helped save 
our little boy's life. I will never be without them in my flashlight 

An "III trendy’' flashlight uAffo ’Ever tad y” ^ c (VT 



NOTE; An "Ei ertcidy’ r flashlight with "Ereready" ■ _ - , c 

batteries, uiH normally continue to burn under teaier, 0 

Thf word ’ Ei’trtod y' ' ts a registered trade-mark oj National Carbon Co., Ih-c, 






FRESH BATTERIES LAST LONGER...^^?^ PATE-LItt^, 



— gjg] 

EX78A 
LONG tjjf 
B A T T If* * | 
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Cart fa Qui 



o The 1940 Quality Chart 
shows which low-priced car 
gives you most size, com- 
fort, all-around value* 

© Take Plymouth 1 * Lux- 
ury Hide**, see how much 
pleasure and riding. smooth- 
ness low price now buys. 



TWO-WAY GUIDE FOR 
CAR BUYERS 



Of 22 Important features found in High-Priced Cars 




PLYMOUTH has 21 . , . CAR “ T has 11 , . . .CAR 4 X has 8 

T iirs year, high-priced cars resemble each other in 22 
important quality teal ares. But of “All a" low-priced 
cars only Plymouth gives you a majority of these features. 




fin jure to see ami 
drive the nr* lo*^ 
priced Ply ino uth C n.n>- 
merclal Pick-Up ami 
Piird D*llv*ry. 



I utie|ii .Major Howls' 
I lour, C, B, 5., Tim™.* 



In size, in style, in riding comfon— Plymouth is most 
like the high-priced cars. See the facts on 
the Quality Chart. Then take Plymouth's 
Luxury Ride. And Plymouth \$ easy to own! 
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H. R. EKINS . . . leading 
foreign correspondent 
Ond authority 
on world even If 



~ 74 x 6 zUXX> 



Co^-righr h to, 
Lkp^tt * Mvipts 
Tooacco Co. 



saij Velvet! 



You can’t put more 
smoothness in 
smoking tobacco 
- , . the mildness 
of fine old Kentucky 
Burley, aged in wood 

* * * the extra flavor 
of real maple sugar 

* . * a lasting joy in 
smoking. 






iff 



. . . the 

right word for 
smooth smoking 
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World’s Greatest Chess Game 

r l’'HE world's greatest chess game is played with bat- 
^ tleships and aircraft carriers, heavy and light 
cruisers, destroyers, mine layers and submarines* It 
is a game of strategy, of forcing the enemy into action 
on your terms. In every war that has involved Amer- 
ica, the U« S, Navy has been an important factor. Next 
month Commander Leland P. Lovett e of the navy 
explains the tactics of sea warfare and summarises the 
units built and building which make up the well- 
balanced American fleet. His article is illustrated by 
eight pages of Coloroto pictures. 

Champions in the Making 

1 3QB FELLER learned at Cleveland's training camp 
■*” J that he was taking too long a stride in his pitching. 
Roy Bell, fielding for the St, Louis Browns, raised his 
batting average from .250 to ,350 on a tip from Rogers 
Hornsby. Big league baseball is a science, and how 
it’s taught to veterans and rookies In spring training 
is told in the April issue. 



Next Month 

V r OU run out of superlatives in 
talking about, the Grand Cou- 
lee dam. Described in the April 
issue as “The Largest Thing Ever 
Built,” it is a mile wide, 550 feet 
high, four times the volume of the 
Great Pyramid. Railroads, high- 
ways, towns and villages are being 
moved above the shore line of the 
vast lake it will create, reaching 
150 miles up to Canada. Don't miss 
the story and pictures of this co- 
lossal undertaking and the new 
agricultural and power empire it 
will open in the northwest. 

Golden Fleece, 1940 

V NGORA may mean only 
A sweaters, mittens and yam to 
you, but it also means angora fur, 
the Golden Fleece that you can 
raise in your own back yard* 
Starting with a $25 pair of angora 
rabbits you should have a herd of 
fifty within a year, and every one 
of them should produce every year 
a pound of wool worth three to 
five dollars. One man with 1,000 
rabbits cleared $200 a month last 
year* An article next month tells 
bow to run a back-yard wool farm* 

7 lural Revolution 

r r*HERE'S a revolution sweeping 

1 American farms. Science, 
which long ago went to the aid of 
big grain farmers with heavy pow- 
er machinery, has at last arrived 
at the small farm with low-priced 
tractors and baby combines de- 
signed for the 5j 000,000 farmers 
who haven't yet been “sold." Read 
in April how mechanizing of the 
farm is even changing crop-grow- 
ing and harvesting methods. 



Published Inctttbly by POP Cl. AH MECHANICS CO.. HG0 J5a*t Ontario strf-et. Cht&mtO. U. 0. A. Slnpte copy In United Stales. 
35 rants; S2 60. a year. « 00 for two yearn, fcs.m for throe years tu United States and iHJHMSicns, Canada. Newfoundland. rabi-atSor 
and eeuntrics of the Fnrc~ American Postal Union including Sixain. Td all other countries add £ T . <M> a year esira for overseas postage. 
Change* in address must be reported to us immediately jo eliminate delay. Pnitered as Second Cla&s Matter , Sept, id, 19C3, at ttur 
Peel; Office at- Chicago, Illinois* under Act of Match 3, 1079. Entered as Second Class Matter at the Post- Office Departments Canada, 
Oopyrisht 1WQ, by Papular Mechanics Co, in the United States, Australia, and Prance, Printed in the United States of America, 
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Among the precious 
supplies going with 
R e ii r A tl m i r a I 
Richard li, Byrd mi 
his third daring 
expedition into the Ant- 
arctic, is Pyroil. There,, 
in biting cold, freedom 
of controls and mechan* 
parts of equipment must be sustained, 
operation must prevail. And Pyroil will 
lie depended on to perform this service, to help 
in keeping efficiency up to requirements 
necessary for success * 



Many are the conquests In which Pyrvil hus served and 
dli^charjj^i Its duty well. And It can serve you, For 
Pyroil will safeguard all moving partn uf your automo- 
bile engine. It cUn introse Its efficiency* Help yotl 
keep your car working properly under many extremes, 
of operation. In coldest weather, in uU weather. 




Ank for a trial treatment of Pyroil at your favorite 
service station or garage, today, and find out why this 
la so, Manufactured and guaranteed by PjTOli Com- 
pany, W. V. Kidder, Founder, 
S3 Pyroil Bldg., latlroaBe, 
Wlaconaln, |J, S, A. 



TORS; 



Li vkK AND MAIL 
COUPON FOR FRAN- 
CHISE FACTS. 



PYROIL COMPANY 



5i Pyroil Bldf., LaCraiie, Wluoniln 

PkflBe Bend me your Free Booklet rnul Inirfistliij sitoty [ 
Of Pymil and its many achievements. 

□ Send details of your plan for Distributor* : 



N * in e 



Add rex* . , , , , . , I 

City .State , | 



( Con ten ts — Con tinned ) 



AUTOMOTIVE 

Super-fuels to bring super -engines. r . 325 

Sealed-beam headlamps for pre-1940 cars, .326 

Self-dumping sugar-cane truck , , ,327 

"Wings '' between tractor and trailer, 365 

Gas plant On trailer makes fuel far bus, , r h , , , , .366 
Tractor docs locomotive’s job hauling freight cars , .373 
Miniature "afreet" on auto measures lighting. .... ,375 

Umbrella holder for auto . 369 

Auto made into sleeper by folding seats .... . ...... 390 

Mechanical air-conditioning system for autos. .... ,391 

Sound truck displays eight advertisements. ..... ,.400 

Four-lane road has safety center strip 401 

Spring “claws” in tire grip icy road .416 

AVIATION 

"Plastic shell" body for airplanes.. . ...... ,326 

Retractable catwalk In wing next to engine - ....... 365 

Blimp rescues man at sea , 3 73 

Wheels in pontoons make Light amphibian. .385 

Portable "cockpit 11 * trains aerial gunner ,407 

CARDENS 

Hanging window garden suspended from sash .368 

Self-cleaning attachment for rake ............... . 389 

Greenhouse in sections is easily erected 397 

HOUSEHOLD 

Circular electric outlet is easy to ping in. . .358 

Milk in two-quart carton to cut price 359 

Roast carving holder .................. ...... .364 

Porcelain enameled hat-water tank , . , , 366 



Electric scissors cut at touch of button, ,369 

Electric screen for killing flies , , ► . 374 

Self-cleaning comb does not tear hair, . * . * , 391 

Wartime blanket worn as robe in air raid. ........ . 400 

PHOTOGRAPHY 

Clip holds film an reel ,356 

Developer corrects under and over exposure r , , , , ,363 

Photo of tracer bullets shows gun's accuracy ,375 

Lu use leaf file for photo film, , .398 

Carrying tn« of camera serves as rest. ........... 41 1 

"G-men**" giant enlarger weighs over a ton. .416 

RADIO AND ELECTRICITY 
Portable two-way radio worn by policeman ,37S 

Electric “eyes” fount arrivals, skip those leaving, , ,396 



Telephone dial steers radio-controlled boat.. ... . . .481 

Eighteen tuber for short- wave listeners. ,455 

Little giant push-button a.c.-dc. four tuber 456 

Photocell-operated relay for experimenters .456 

Practical radio hints 459 

A, B„ and G-battery eliminator. . . , , 460 

Automatic tube tester employs card index, ....... .460 

Improved "wireless” record player ,460 



Seven- 9 tat ion intcr-officc communication system. . . .460 
RAILWAYS 

Locomotive vibration studied on greased rail ...... 324 

Light truck with rotary brake ridtis smoother, . , , . .358 
Twenty-mile belt system hauls gravel to dam, , . .,,369 
SCIENCE AND INDUSTRY 

Cull oranges shredded into fertilizer, , * * . ,352 

Self-grinding Valve disk Spun by steam .352 
Crops to take Infrared and ultraviolet treatments . , .364 
sky camera made of glass aids astronomers. 366 

Welder rides fn weird light lo fuse pipe -360 

Flickering light Seeks upper-sir secrets. .364 

Interest of reader plotted by filming eye. .365 

Electric micrometer measure* 5/1,098,000 inch. . , 396 

"Machine gun" creW mans drills ill tunnel- ....... ,406 

Vanishing act of salmon jitUtlrS tanners, . . , 406 

Pape rm -iking waste yields profitable product, . . .411 

Tractors and rooter lay underground cable ....... ,41 1 

Meter records state of nerves. 1 30 A 

SPORTS 

Fish mounted on aquaplane carved of cypress, .... ,324 



Miniature basketball court aids coach . 324 

Bike has small wheel in front .326 

TOOLS 

Pipe-pulling jack saves digging trench ,384 

'tools adjust tappet while engine is- running, , „ , ,, ,397 
{ Continued 1* page GAl 
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Ask Your Dealer to Show You I 
These Featu res I 

See w lial Allas engineers have done for you in developing I he new E -Series- I 

1 O' 1 ' Lathe, Then you'll Kiluvi why experienced maehmkLu everywhere arc 
advising — “Get a modern Alias." You’ll discover it is the only lathe that ■ 

{jives you precision and perfor tiumcr at ft sensible price, because it is 
modern in design and efficiently engineered. Whatever the job, those ora 
some of the Atlas features that will help you do it easier and better: 

• rov.tr Cross Feed Standard equipment. Allan 1* the only popular- 
priced i&lhegh ing you this feature that saves much laborious work on 
\ faring operations * §§ 

• Precision-Ground Bed— first essential of a precision Lillie, All siv 
Alins hearing surfaces are aligned to within ,001" in all planus. 

•A ats torn -Bored Spindle Hearings positively aligned by huring CATALOG 

after the headutock has heen fitted to the bed. ■ gglwPt* ^ 

Vliark^om il Power- — l.nnipfctr A-ltrli Drive — W ide Screw- I Send Coupon 

Cnl ling Itauge — Quick-1 lui ripe Conn I ershul Is — Hugged 
Zunmk Alloy Parts — at no extra cosL 

• Sensible r rices* The ID" horizontal countershaft inode! below is 
#1(14,75 complete as shown less motor (36 JJI bed) — with verticil I . jwp 

5 \ (attached) countershaft only $99-7 5, 

Atlas Lathes are sold on easy terms through good dealers. Use the ragj rfST 

coupon below to send lor your free PMO Catalog anti name of the | / O 

the Atlas dealer in your locality today. j / J 55 

ATLAS PRESS CO* ]« nASPRESSC a. j 

343 North Pitcher Street, Kolomazoo, Michigan 343 N. FitiNir sn, Kbitonoiioo, MuK + l 

^ Please lend 1G40 Calotaa on „] 1G r ' Metal 
CHICAGO I L^fht, □ G" Ms)ol Lathe, □ V* Mofol |! 

,-c w i , w l l I 5hop*r, Drill Presses, | Aibof Presses/ ■ 

.j C. Wtsclter al i*« abash | qn ^ 0 | near*-?! Allas Dealer. I 

fS*«« | n.™, 1 

130 W, 4‘3nd Street j 

PHILADELPHIA l Addreif 

t13 H. Third Shed J H|y onf{ Sh ,„ „ ( 

3 1 

r ■ mi. \r*±. ^ A ^ TWr h the Modern 

*' emm ,wj. 

SIBSF 

Thl s One 




6A 



POPULAR MECHANICS ADVERTISING SECTION 





FRfCmON-MADE B T 

BELL & HOWELL 



FREE Movie Booklets 



B££X ft HOWELL COMPANY n-*,) 

iHM l.*fctimont Aire,, Chicago. III. 

6ead free, Ipookler inline how to make 

superb moriei with ( i pHim^siw NIpiih^; i ) new 
16 mm. S h*. 1 -] loud 1 ni{ Fllmii. 

Addrm.L - — 

City^ — 



0 Mike your hobby the mo sc fas- 
cinating hobby ©fall — borne mo v- 
ies! Ifs funE There arc unlimited 
opportunities! And with a Film© 
Camera, you get peofeftfatial re- 
sults with amateur ease, For 
Filmos art precision-built by the 
makers of Hollywood profes- 
sional movie equipment. 

Just press a button, and what you see, you get* It's 
tfaatdiy l Palm-size Filmo 8 makes movies in color 
or black-and-white,, indoors and out, Has extra 
speeds, device for animating cartoons, provision 
for using special lenses, and other features which 
make it a basically complete camera that keeps 
pace with your skill. Only $-19.50. Mail coupon 
today for free movie booklet, Rcll & Howell 
Company, Chicago; New York; Hollywood; Lon- 
don, Established l$07 . 



HEW 16 MM, FILMO 
SHiLLOADING CAMERA 

Eli m mates film threading and 

F iermits mid-reel changes 
tom color to black-and- 
white film, With fully color- 
corrected F 2.7 lens, SMS, 



( Contents — Continued ) 



Drain-plus wrench with crossbar handle , * , * , , 400 

Tubular "nail" for metal parts ....... ,401 

Folding metal sawhorse legs need no nails. . 406 

Jacklike Lever and chain handle heavy loads, .407 

MISCELLANEOUS 

Magnets move amtie* On a canvas battlefield. ..... .325 
Lamp On safety jacket lit by water. t lT , tT T ,327 

Trip to the moon offered by model .336 

Welding of "'pocket 1 ' battleship saves weight.. .. .352 

"Hot dogs" cooked by electric current. .358 

Bridge span lowered to barges in eectlcfl*. .',359 

Portable plug-in traffic light . .... ............. . ,363 

Ten-foot high chair advertises business -364 
"Tars 11 for Britain's air-raid defense. ........ .... .365 

Germ-free crib guards baby .374 

Magnifier On flashlight helps close work, . + »**,+ + + ,374 
Blotter wheel blots paper hy rolling on page, . ... 379 

Detector finds metal in logs and saves saw. ... . , -339 

Heat baffle For oil burner increases efficiency. . , , , . . 3-BD 
Thirteen-gun tank is a rolling dreadnought. ,351 



Telephone in fi remarks gas mask . , 399 

Vibration Less Diesel engine ,390 



Craftsman and Shop Notes 

AUTOMOTIVE 

Streamline midget trailer for vacation needs,,, ,,, .441 

Toolbox held on car by hood clamps. 466 

Dispensing cotton waste in garage... .. .478 

Oil tank on motorcycle removed without draining. . .478 
Supporting flashlight at angle to illuminate wheel. .. 476 

Tank cap altered to make it thrflproof. ■ ,478 

Air cleaner keeps dust out of windings. 479 

Water column in pipe tests leaky radiator. 479 

OiLharrei vent from tire valve , - » . 480 

Rotary cutter removes paper from new tii-e ....... .480 

FARMS 

Avoiding tangled tether 438 

Bain barrels filled in Sequence from gutter 449 

Keeping clevis pin in doubletree. ............... .464 

Poultry-house window hung for draftless ventilation 465 
Hobble cures broody hen. . 466 

Shields on trough save waste of feed. ............ 474 

Broom on stall cleans tines of barn fork. r 47/ 

FURNITURE iyf 

Glass tn furniture construction .V^-41£ 

Tray on porch glider serves as end table. ........ .427 

Cottage telephone stand 439 

HAND TOOLS 

Bant putty knife to scraps siding boards, ,420 

Scratch awl made from automatic pencil. ,424 

Improvised vise clamp is lead lined - . w, ......... .428 

Guide to start handsaw straight in plank. .433 

Hose keeps punch from sticking . , .440 

Screwdriver has "hammer knob 1 ' to remove screws . 466 
Brush aids in soldering uneven surfaces- --------- .472 

Largo pipe flange removed with Iron bar, . 474 

HOME IMPROVEMENTS 

Built-in corner cabinets 417 

Preventing hydrant from freezing 428 

Improving furnace water pan .♦.*..++*, t r 429 
Plywood facins saves cost of new door* , , 429 

HOUSEHOLD 

Moth halls keep flies out of garbage can. ... .420 

Rubber doorknob protects wail .420 

Homemade Andirons improve the fireplace. ....... .421 

Child's crib has hammock bed _ 432 

Drop leaf under high -chair tray 432 

Clips keep rugs from shifting while beating them - ..448 
Solving home problems . . . . . • . 450 

OFFICE 

Improving the typewriter eraser , 429 

Mimeograph stencil compass from pair of scissor*. .426 



Stenciling stamp made from string and wood 433 

Skirt on typewriter keeps pencils from under it, . , ,438 
Paper stencil* made quickly with gtas* cutter. , , „ , ,466 
< Continued to page 8A) 
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Plan Your Future 

Choose Your Field NOW For Success 

Will you master fate or will fate master you? That's a question deserving 
your honest answer * . , right now! Actually it is largely up to you. You can do 
with Life almost what you will. LaSalle will help you establish yourself for 
real success by providing you with the comprehensive* specialized training 
for which it is so famous. Choose your field , , , now! Check the coupon 
below for the free booklet you want us to send you. It can be your first step 
toward assured success. 



Opportunities in 

Traffic Management 

The field of Traffic Management offers real opportunity 
only to the man who knows. Spare time study and the 
will to succeed have pushed scores of Traffic employees 
up the ladder to financial success. Many LaSalle-trained 
traffic managers — both in the railroad and industrial 
held — now command, salaries of 53,000.00 to $5,000.00 
a year— and better. Investigate. Find out how you can 
qualify for these higher positions through LaSalle home- 
study and guidance. 

Low for Business Success 

And it isn’t necessary to practice law to get this 
Success, In fact probably most of the men who study 
law today have no idea of taking the bar examination 
or becoming lawyers — they want law training to give 
them mastery of men and situations iq business. You 
know that — 

(1) the man with legal training is a leader — not 
a follower. 

(2) legal training keens your mind — dears away 
the problems that stump the ordinary fellow 
and makes you master instead of man. 

C3) knowledge of law simplifies the complications 
of executive work. 

(4) Matty top executive places are filled by men 
who have studied law. 

No matter whether you am in a big corporation or a 
small business — In a great city or a little town — a 
practical knowledge of law cannot fail to he of real and 
vital help to you in making a more successful career. 

In every state in the union you 1 11 find law-trained 
men who came up through LaSalle. What others have 
done, you can do. 

And LaSalle oilers either a full law course leading to 
LL_ B, or a shorter business law train ing“— whichever 
you prefer. All text material, including valuable 14- 
volume Lawr Library. Training comprises the most 
effective features of modern law instruction. 

Executive Training 

Executives who are efficient managers command re- 
sponsible positions and gond incomes. And the need for 



trained executives is growing rapidly. We train you 
thoroughly at home in your spare time for every type of 
executive work — teach you the principles and practices 
used by our most successful business loaders and help 
ou develop your management capacity — by a training 
uilt with the aid of outstanding executives. 

Become an 
Expert Accountant 

The Profession That Pays 

The demand for skilled accountants— men who- really 
know their business — is increasing rapidly. New state 
and federal legislation requires much more, and more 
efficient accounting from business — big and small. Cor- 
porations are in constant need of expert counsel in mat- 
ters relating to Auditing, Cost Accounting, Business 
Law, Organization, Management, Finance, Men who 
rove their qualifications in this important branch of 
us mess are rapidly promoted to responsible executive 
positions— given an opportunity to earn real salaries. 
The range is from $2,000,00 to $10,000.00 a year— even 
to higher income figures. 

Under the LaSalle Problem Method you can at home 
acquire a thoru understanding of Higher Accountancy, 
master its fundamental principles, become expert in the 
practical application of these principles-— this without 
losing an hour of work or a dollar of pay. 

Your training will, be under the direct supervision of 
a staff of legal, organization and management special- 
ists, business efficiency engineers and Certified Public 
Accountants. 

Prcl ini inary knowledge of bookkeeping is unnecessary. 
We train you from the ground up, or from where you 
now are, according to your individual needs. 

Mr. Salesman: What *s Wrong? 

Why aren’t you making more sales — more money? Is it 
you — or your proposition? Check up first on yourself. 
Other men — no better than you— have found their 
earnings jump and stay up when they trained with 
LaSalle. Literally thousands of men — many of them 
years at the game— have increased their safes volume 
and earnings through home study with LaSalle guid- 
ance, Sound— practical — usable — right from field ex- 
perience. Train for top-notch production with LaSalle. 



LASALLE EXTENSION UNIVERSITY A 



C< m*stitut7on MCE,5 '' a m R CHICAGO 

1 would like fcp have your special booklet — without any cost or obligation to me — about my / 
opportunities and your success training in the buuinc-sa, Held 1 have checked. 

□ Commercial Ltiv — " J " L ' 

□ Expert &oobltid6]k(n^ 

D C. P, A. Coflchlnf 

□ Industrial Management 

□ Modern F(1 r em .a n * h. Lu 



Higher Accountancy 
Law- Degree of LL. U. 
Traffic Management 
Modern Salesmanship 

Buslne-ts Management 



Q 13 u»lnc*« English 
Q If Uhl lies* t in nr r.,\j>^s EJeo.ec jt? 

□ Effective Sneaking i 

□ Stcnotjf|jy I ,—r* 



Name. 



Age. 



Position Address. . 




When writing Co adrertfoern pie-use mention Popular Methunite 
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PEP BOYS 

MANNY, MOE & JACK 

Gtflffo/ Officat and War thou m 
1 Of It St & SomtrviElo Ave., Phiiadelp^it), Pcnrta. 
i 1 22-24 W. Washington Blv£ p Lai Angeles, Calif. 



W DOUBtE POWER 

GUARANTEED 18,000 MILE 

SPARK PLUGS 

// igkest Quality Obtainable J Less Than 
Half The Price of Other Nationally 
Advertised Spark Plugs 1 A Real Buy! 
Offered Ly Lha stares famed for economy throughout 
New Jersey, H. F' i -t- n -=>■ I van ia. Delaware, Maryland. 
Diist. ot CVL and California. Tested in service and en- 
thnsiasliL’aHy endoTdftJ by nvpt vlOlbW tnistotflcrs. 

Doable Chock Sjsark Plupi. in design and construc- 
tion, are patterned after ms j J f i t olectrod* plu;n* used 
in Airplanes. Jf'iW lonjifetf and parallel side electrodes 
1 ordinal' plugs have only oar} Insure K l ERY A'lX/M 
OF POWER , . , UNFAILING IGNITION . . . 
t i UFA TKft i ; A Sv J l iSE SA \ INGS ... a SMOOl ' HER 
RUNNING MOTOR. 

ORDER A COMPLETE 
SET TODAY— arid SAVE 
MAILED POSTPAID 
NO EXTRA CHARGE 
ANYWHERE IN THE UNITED STATES 
SEND (HEX K OH MONEY ORDER 
A complete ret for (■cylinder 

irurjf, Li nly ?1 Jij; il-ey'liiiil*.' r 

cars , $ L . ?-t ; t-r y II nder rans, 

£2.33. iMgited In thv eor- 
r^ctheat rang* tor yu-ur 
rar. truck at tractor, 

Ik 1 scire to ssjM’i’ify 

hiidke, year ami 

model of car. 



( Conten ts — Con tin ued ) 

PAINT AND PAINTING 

Paint IntliUted beehive +., + + .*. 4 „ ,432 

Simple method of matching ink or paint, .433 

Paintbrush wrapped in paper to prevent drying, . . .438 
What you can do with tire "paint 1 ". . . . , „ , .439 

PHOTOGRAPHY 

Solvent to mnflVe photos applied wjth oilcan. ( .420 

Hints on using your photo-light reflectors. . , . , .452 

Cant pact studio background arrangement ..... . . , 453 
Folding cardboard flash reflector. , ,45 3 

Sponge cubes keep movie film from unwinding. .... .453 
Curved ferrotype plate dries photo ptrajght- .454 



Photos scored to avoid curling . . „ 454 

Su n glasses as camera filters . . . ,454 

POWER TOOLS 

Dowel aids in drilling out threads ..... f r r ... , .425 

Chuck on drill-prcas table grips round work .448 

Precision chuck hacks machined on your lathe. . . 481 

Atlgle guide on saw handles wide work ........... .453 

Off-center lathe turning balanced quickly..., 472 

Worm gear* made with Ordinary threading tap. . . . .473 

STORE AND SHOP 

Nall container fitted with rubber lip . .432 



Funnel cap prevents evaporation of volatile fluids.. 452 
Tape repairs torn grain sack* - + . *. .464 

Theftproof bottle display rack. .485 

Type sheets help visualize finished printing 472 

Temporary window-sign lettering done in color*, , , ,474 



TOYS AND NOVELTIES 

"Beehive" Jewelry bos has two comportments, . . . . .425 
Midget acrobat on toy windmill . , , , .437 



Jig to reshape ends of toy-train track. *463 

WOODWORKING 

Belt dressing holds sandpaper on block , * , * ,428 

Removing plugs that hide countersunk screw heads 428 

Metal tape ornaments wood lamps. ,440 

V-bl&cks to hold round work On sawhorse .448 

Washer scored to prevent turning Under a nut. . . , ,472 

MISCELLANEOUS 

Turned lamp base of "sandwiched" woods. .... * , ,,41& 
M**h bags prevent erosion of seeded terrace, , , , . . ,421 



Crutch-like rests on Wheel chair aid patient. * , , , , 426 

Steel wool in shotgun slidl a good polisher, .,.,,*. 426 
Cold drafts to heater minimized by air duct, , . , , , , ,427 

Telescope cells from cooking Utensils .428 

Bucket keep* hole In ice Open 433 

Experiment* With a Vest-pocket "lab". . ........ .434 

Complete drawing outfit fits in brief case. ....... .437 

Drawer knobs from clothespins, . .438 

Safety-ratOr guard holds microscope slides 438 

Eaves trough shields mousetrap .440 

Sack improves broom for sweeping snow. ........ .440 

Soldering tube joints - ...................... .440 

Flexible scraper to remove snow from skis ,448 

Slip-on bandies for tnctal beakers. .448 

Transformer used as coil for electric-arc current, . .,446 

Tooling mat paper « new artemft . ,447 

Mud on shoes removed with cap on brush .... .... .443 
Pencil line OP floor saves time when sanding. ...... 448 

Sealing opening made in partition for pHe 449 

Measuring narrow grooves .484 

Vise mounting permits turning in any direction. , . .464 
Two simple jigs aid in starting taps straight, , ,, , .485 
How castings are made in a f on miry — Part III ..... 467 
Warning flag kept furled by hose. ,472 

Welder's universal vise is easy to assemble - .473 

Brush holder on artists' palette, 474 

Pencil elip keeps nail set In pocket. , , 474 

One ilia ting -type magnets easily tested and serviced 475 
Cotter pin used as emergency dropper. .......... ,477 



important notice 

It Is the Intention of this magazine to provide Eta readers with. 
Information regarding the latest developments in the mechanical 
arts. We take no responsibility as to whether the disclosures con- 
tained in our articles are covered by patents and advise readers 
to investigate this subject before malting, us mu. or selling any of 
the products, machines, or processes described, in order to avoid 
possible 11 ability for patent infringement. 
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INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOX 5568-J, SCRANTON, PENNA. 

Without cost or obligation, please send me a copy of voor booklet, “Who Wins and 
Why/' and full particulars aiwut the course before which 1 have marked X: 

TECHNICAL AND INDUSTRIAL COURSES 

D Muria* Entinei 
O M«lbtgl«l 
O Mw.bunioil Kq* L accri^ic 

□ Mine K'^r^j] Liiu 
O ■ '■ i#a l i' 13 * 

□ I'RttrrnmnkiiLE 

n Phittaftf >' □ PlutMliltU 

D Fouiiry Fa rriisna 

□ Prm-iLirTil TetspStUlir 

D FdMIc w'srlsi tWiiwtiw 

G J i ndio. Lreuarif 

□ iLarfib Opentliur 
O Rid to SrrvLnikjt 
QH, R. iHwltoiL For sn. i An 

BUSINESS COURSES 

D Civil Botfav □ First Y^»i- CoDeipe 

□ CoJIngr l s r^p»ratoty □ Furrmmnaljip 

□ C-cmiiiu-nriB.1 □ FrriLth Q Oracle Bdbool 

□ C-Ofl-t Ac-MJCLAtlnff □ .Schflot P IlliifilriiLijjK 

□ Cl P> Aciluli uIhilk O I.t- 1 1 .p f iilk l'IInj v.' I'anJi 

DOMESTIC SCIENCE COURSES 

AdVkattil Ditminikinc [j flgmc Drearttiia k inf Q Tra Room and Cafeteria 



□ Agriculture O .Mr Rrmfco 

□ Air Cobrfiiioitiiui 

G Arnlsixec iurril lJraEtmf 
G Atiiiiitcrlurt 
G Alltfi Ivnjjilit- l'"u Ei-^-U L"i 
G Aubo TeclinfcdaEi 
O A v i-viiu rj □ lloH emiaiio* 

□ £3 rids? Enj;Lncrrini 

□ BilUdinr FnEltuntiuK 

□ Cheiitbiry 

□ Civjt FTiaiiiMTtE* 

G LViaL .MiniiLE 

□ Cmerttc Fkninf«rliif 

□ Cocitrfeccinft and Ej u jldi ije 



□ Cotton Man ufae t uri rig 

□ Dient-J Kniior^ 

O Electrical .Einjj-cnJJerdm; 

□ Electric IrifJjtiug 

Q Firr Homo* 

□ Fruit l ituvi nig □ He* Uni 

□ llerU Treatment i*F MtUta 

Q Hi*b wn> FuBiimriiiE 

□ ttnuufl I1*Q(UaK 

P: J-iicniti-n-Lvc Knpsnrer 
Q M-aclainial 

D Mtllft(ria«Dt of IbvrntirjUS 
D MnikfLKinE Mtn n( Wiipli 
D Mamiluture of PuJp J J nprr 



□ Advert JaiUtf 



□ Aci'tiijiiiiiic 

D I tookLrr 1.1 in* 

□ HsLiinrjM t 'firrifapoEirtriW* 
Buyici* :=ri M anacnricat 
Oarto*aiu( 



D R. Tt. SirnaJrneiTa Q Itclriitntlan 

U "'-ii nit ilt v KnmineertnC; 

□ bW t Mrt^l Work 

P Ste^m t'llMtrw 

□ St»nrri KiMfiiL-iw 

PStt'mm Fitting 

□ Structural Draltln* 

P Striae iu ral Kcifi rqc-r- M ag 

□ Surv'vmt aioi .'’.f rippina- 

a Textile J VmitilLi i£ 

TooliiLak i ng 

D WftditK, Klaeqrie atnj Orti 
Q Wrotas M ruiuftm turing 

□ Rjiil nar Pimta] Clerk 
P -S»]eaniaii?hip p ^fr maria I 

D cicrvic* Hlutkm tin I Win amah ip 
O Rip Interim Q Si«an-at3i 

QTralCic MaaaeetLieiti 



Fooda and! Coukcrj' 



Hart 
City* 



□ l>tiEei.iiuii«J Ilrc&atuilinjc and Lteftigniuff 

^ddrt:jj...-r„ 



Manu^vunrtit, Cutermi 



Present Pmit itm .. .. . . , , , , . . . , ... , . ... , , . . .., , tb . . ..... 

CoHadioA r* aide ntt send ca upon to JHttrn'iiionat CBtrerjtonderr&e ScJino!* fijnfj^'Tan, LiF«tfcd. .tforr(r?ir|, Cunarfa 
rfflifl'eTiIf ar'MrJ etnnien / ('. ft., 7 1 f£ J Pdfinnu m. Lenrli^ W’ t\ ? h 



H it does, do something about it I Get a raise in salary— but 
first get the training that will entitle you to this raise. Thousands 
of men in the same fix as you have gotten this training by 
spare-time study of an I, C* S. Course. Mail the coupon today! 



gojf ytm Tt tit Popular Mechanics! 
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MUSIC WITHOUT A TEACHER 




Surprised to Find 
He Could PLAY! 



Y ES, just like thousands of others, who 
thought music was hard, this man got 
'lie surprise of his life when he tried this 

easy w;iy to learn music at home. And no wonder I 
Instead of months of tedious Study and praotifce. he 
‘w ml himself actuality play in *f real tunes In the very 
first few weeks! 

Llut read this unsolicited letter for yourself i 
I didn't even dream, that I could actually learn to ptajy 
• ithuut a. teacher, he-rnujiw 1 had always heard that it 
c uuldn't he done. T couldn't afford a teacher so 1 didn't 
link it would do me any harm to lake your course. 

" When I received the les&onn I Look Lhe Instantaneous 
:,ote finder und struck the notes llxht o3f. Yuii can 
imAB'ine my surprise when after three or four weeks 
! found that I could actually play rest tunes, 

■‘Vow h ivhen t play for people they will hardly believe 
h*,t I learned to play ho well with juat ei correnpond- 
t. rite course in so short a time, 1 am Kcttinar to the* 
jint where even the hardest music holds no terrors 
for me." 

(Signed) *H t C. 3., Caltf, 



Read How Thousands Have Learned to Play Their 
Favorite Instruments! Free Proof that Yon Can, Too 




Wmj didt Tali*- Sirind fiur CsurEt 



The rvflwm eifl- Hrj -implc tfta* 
anytufc o'Jin uimJ.-thI arid them. I 
linv<‘ le-^fhr-ii tv 1 1 lay hy not p In ,-i 

Ml Mi- rruar,- Ilian n rilniilli. I 
v, i ■uhiri' 1 r ink.' ,'L flwusaiut ilisljjir , 

Jot my e ml nap, 

■M. t- A,. Kan=-n? CLtv. Mo. 



Play* nii- Rail i a 

I in liai py 1..-1I -i liijit i r 

[->■•11 " i -I. - J Ini' I 1-1 ■ l> ■ :l 1 C 
i. r r 1 'Aer uup iwnl nidlu aldllVIV. 

■ 1 1, r - to yi>ur lr':| ImtJ.in, 
fur * u>-5i □ wiimli'Hful iMurse. 

*W. 11. S„ Alabama. 



Em to UndtnlDlld 

Ttn? Tvwvnrief la which the vatiuin 
an lixj.lniinwl t>- * < ry 

I L' ■ I - t' I j I an well jih InliercuUtTii. It 

jiiflUi ’i- oiu* feel That Hie mh^Iihifu- 

Liu;' !■ IwiiiE riven '.ii pvrsujik. 

*V, r . W., FIOL'l'la. 



* dotwal pupils* namce on rerjusat. 
Pieturt-it pup ? 4 by Professional models. 



Which instrument w’ould you like to play ? The ijiano. 
violin, uuitar, Saxophone, accordion ”? Never mind if 
you don t know one note from another, Don't worry 
about ''tEtlunt.” And forget all you have over heard 
about tedious rTtlldy and practice. Here's proof pvu 
Ciin learn quickly in spare time at home — without 4 
iOHcher, at amazingly little cost. 

Ft's eaay as A-R-C, IPs FUN E You les.rn to play hy 
playing. If interested, semi at otu'e fur the Free Dem- 
onstration LesisOn that shows HOW and Lhe hand- 
some Ulustrated booklet that gives complete informa- 
tion. Just mail th-e coupon. {Instruments r up plied 
when needed, cash or credit.! U* S, St'MOthl. of 
MUSIC, 73 Brunswick Blds-t N* 1 " York, N. Y. 

Forty-second Year (list. 1898} 
p ~~~ FREE I'HINT & PICTURE SAMPLE’*-*- 
U. S. School of WifBic, 73 Brunswick BFdi., N. Y. C- 

I am IntnfibM Jn iUUOLc Study, parttCUlariy m the 
ln. 5 trum.rnt Indicated below, eiraue send cne yuUf ffto 

twoklet, '’How Learn Mumc at Hnmr" and youir 
Print, Biui PlrtUrt Sample. iE>w yuU tlnW liiiccunicii!. 



Plaiuv 

Violin 

Guitar 

Cello 

Maine . 



.3 



Mam dnl in 
Snjtunhujfic 
Ciarinet 
Trumpet 



TrombiRi* 

Ra.rlj« 

U toil do 
Curnet 



Piaiw A* curd I. on 
RFailt Accent ion 
Hawaiian Guitar 
Ollier Instrument 



City. Htate 

n CtieuH Here fior Boohlet ‘‘V if under 30 ye-art of aj;t. 
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FINED "IGNORANCE! 



The average grade school graduate earns 
$16.30* a week less than high school 
graduates earn* 

The average high school graduate earns 
$ 25 . 25 * 3 week less than do men with 
college or vocational training. 

•Figure* computed frum Government report. For 
basis of computation, write American School. 



College Grade 
Training Pays 

Up to 




a week* 

EXTRA 

income 



Study at HOME! 




Don't Let it Happen to You! 



YOU WfU BE PENALIZED 
$16 A WEEtZ FOfS l/FEt 



I'Ll GET AMERICAN SCHOOL 
TO HELP ME OUT Of THIS 
MEDICAMENT! 



You Too Can Win a Better Job! 



H AVE YOU thought about home study? You look around 
you at your friends, neighbors and fellow employes; This 
one earns $10 a week more than you— that one earns nearly 
double — a third* though appreciably younger than you, seems 
to be making belter progress. Why? How can you catch up with 
them? You know that literally thousands of ambitious men and 
women have won substantial Success through using their s-jKire 
time at home to master the principles and practice ol their 
chosen lin?*. How can HOME STUDY help you make good? 





Pa* raises depeed largely on what 
you do in £PJlfl£ time. Make it M3 1 you dividends! 



j American School, D«pt G 3 t$, Drexel Aw* at 58 th St. , Chicago, III. 

m Gentlemen; I'll sit down and consider my Fromolfou Problems 
g carefully It you will send me FREF. information covering special 
2 training inaubjocta checked below. NoobUgstlcin unmy mrt* 

□ Picsel Engineering 

□ hrtlclnjl And Desljp 

□ U^riJ Art* 

□ Private Secretary 

□ Meehan lea I Engineering 

□ Radio and Television 



□ HJftb School Course 

□ Accounting and Auditing 
Q Architects re and I In I let In £ 

□ Automotive Find 

□ Business Management 

□ Aviation 

□ Electrical Enfl Incrrlnd J'i Silenna na hi p 

□ Elec, and GaS Refrigeration □ Business Law 

□ Air ConiUtloalnft DRetail Mere hun di&ing 



■ A'auif... 

i 

1 Acfdrcjj.. 



The of Home Study 

There's no magic to home study. It’s hard work— but it is 
u-oTth the effort because it helps you overcome the handicap of 
having left school too soon. It frees you from the penalties of 
1 gnorancc— enables you to compete to better advantage in ibis 
NEW world of coIU j*e twined men and women. 

In 1^00, only ONE person in 8-00 wag a fiigh school graduate. 
Today , one in every B37 is college trained. That's why you need 
so much more ‘"on the ball" today than ever before. That's 
why A men can School has stepped up allits complete courses to 
include so much work of colic \ge level. You NEED it, to win 
out today ! 

These Advantages Speed Your Progress 

More than ISO noted educators, engineers and esceouivcg helped 
prepare American School courses. An Adrisnry Jfaatd of 20 
outstanding authorities— each an active leader in his field — is 
consulted when our work is prepared or changed, A Staff of 
competent instructor* — home study specialists — works closely 
with the individual student. 

Courses are not prepared from the f 'academic" viewpoint — 
but from the practical. Although dozens of leading universities 
and colleges use the same ten Is. the primary aim of home study 
is to help graduates win BETTER jobs at BIGGER pay as 
QUICKLY as possible. Every course is geared to this end. 
Jobs and job requirements are analyzed, circumstances of the 
average student are weighed, then every course is speed lined 
to put the Man in the Job be wants at the EARLIEST op- 
portunity. 

Write American School about your promotion problems 
TODAY! 

American School 

Drexel Avenue stSIth Strttt, Chicago* Illinois 



Soy nov ao-H 1 it Popular Mecftonfci/ 
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Now... Vou can enjoy a 
pleasant, profitable career* 



COMMERCIAL ART 

CARTOONING and DtSIGN 

team at Home in Your Spare Time! 



k eppi m m 



AN AVIATION CAJt€€A 



OFFERS YOU GREAT FUTURE! 

t'r/niJi'J Tmt -triincd j«trd T imihi is- incrri'itii: jn-J iIil-ji|l ft- 

cedi iil|>plv. Cuniu>'Wtl|L]M Flt.Ii, A-iijilKiiVi ill'll nhiKil. 

it HckjclJ op Grind Cfinnl Air IrrniLnj! in livari l.S iti- hilhIi 
mdmu7 in-d ipcdjfijH in rum inf MASTLk MtGlAMtS 
and A IRON At ilCAL tlSGIWEERSL {No ft;, in/ ) 

GiaitiMfn iJ-c nhuini.n.£ inimviIiAc ritipluTfiTsi.nl. VTriw for 

NOw, l>tp(, rM-3, 

CURTISS — WRI5HT KCHHKAL IHSTITUTC 

GUoJaie Angela) 

riMMOMH 



This is the way you learn to 

BE AN ARTIST! 

Our proven mctJhpr] of home Uiflli-urtnui |n- 

flUAlfS mil iif the iiii[HN'L;mt branches *r rom- 
nierf iiij Art. Ycur dtawlnss are camerterl mu| 
criticized by tiiKrleivced Art LngU iiftm-s, Yon 
slUrl by driwloj; = * 2 .1 2 12I5'. iLiipH ami in *i]i:l:.i - 
im? front lea hocl to les*.>n you rtwfve nil tht 
personal esHEatrUcUyo hole you nttU, 

Mail coupon today for FREE BOOK 

Thin rn 3 nrnii h illnilmlcil hxgalalhn 

■UUh (-l.ll.ltxi' i|f, <Jc?UbJt ;ai>l I dtACTlIlDR III"' 

T"'m taij.Tri.FTR aRtihtn 1 outfits 
Icu-LucIl'ci: rncy rirovuia ewLhiiik you 

o*«l to pci ^snrlrdr 



PICTURE 
BRINGS $25 

—Mr- ri. A. Wen. 
mar of Cndrii V*lo. 
Knu*,, Him Mild 
nnr^r ii| nuintwiri- 
I ii.r . :r,.it| piitujfl 
iut * 25 -. 

S500 IN 
SPARE 
TIME 

— If. tiujidra ref 
H.|i«hu>-* J LIL. Fii . 

rii'imiiiid 1 ji •*. ( 
nir-Mimt Lu a y«nr 
Fi,r :-.|rirfl turn: Ail 
Mik. 

THANKS WH 
FOR JOB! 

- J . If D b 1 r *t v, ( 
t ’ " I O [11 i> u n , (Ji. 
credit* 0 u! <■■■,• r~,: 

-n .TtHiHici fur 

Jet) Hi 5 Art I.ljh.,- | :i r 

In idvDi itpiii [ 

llflHV. 



FREE BOOK gives details! 



WASHINGTON SCHOOL OF ART 

Studio I23 P t 1US— 15IK 5tn#t, N. W 

Washington. D, C. 

Vi'ithmit uttt lira! Inn. plfs^c Wnd ipts .jetaiinl lu vour fritr U«H.k, 

■’Art for PFraxu rn acid Profit. " 



H im« 
Addri'! 



FOR QtflY 



SO-LO mcDda linl™, irom a pots 
In rubbfLT, lira Cher, citutli. Spread* 
like butter. Price tough ever- 
filffht, FftEible, ttun.-nlriiL. enter* 
ptOuJ. Won't come off — - 
Buaranteedl 23c ( 2 $ repairs! . 

At all Itfc and hardware 

“ Waolwortli, Kres<s^ P Newberry. Murphy. Mrf’norjs p N^it- 
iit-r, ttcl.t-Mrin, S«*sir* iiiuI VV:iril h nmv f 1*0 1 il r J rt e SO-EO". 



BKH 



Trained Artists 

are capable of earning 

5 30, s 50, s 75 

a week 

Prepare fur an Art cn* 
t - 1 ‘ r, ,il, hrsirip In yrilLF 
sfj'rr time. W S V luia 
Inseti 1. r 1 iii in n men and 

trutiH-Tt for Hm-rMHjif i|] Art 

(Mtrej-r- tinea 1914. No 
provj mis Art tmloEfl^ 

Ilf’iCPKftCtQ'. 



Follow 
This Man! 

Sociiot $*tvite Oporator 
No. 38 Is OnThe Job! 

l‘'tJ3ow Eifftt thro nil thi r-vril ntfr.' pf 
hi-i r th-ii roan ttirf'Lnt jfHnjf, Sco 

bow a rraf ty op^rntfif st.i] ves a munler with 
tdl -talu fl 1 1 1 ; er |:,:LciLa! TlirflliS My:- li-ryf 

The Oonfidential Reports 
No. 3$ Made to His Chief 
Earn a Regular Month fy Salary 



FREE! 



Writ^ for rr.'pnrta turf "Bias 
15ook o-f Cricn^, ” Learn hetw YOU 
cori Hx^om.o a Krn^r Print Eipert 
at liitme, in spare time, at Bmall 
eosi. Our gntduatoa run 47 % d£ all 



the Ttfcntl fi«atian TtureSdd In 
America! E^ndi for list of over GOO 
bOrwMifl ffliplMi n igixir^ rsduBtes . 
— ' ' ILUtl 



Write turleyl ja f mt f« r? ..cn tnniy 

to periiuttjt elating (A«V tiff*. 

INSTITUTE OF APPLIED SCIENCE 
1920 Sunnysid* Avenue Dipt IJS3 t Chieaeo. III. 



GET IN THE SWING 

with Stinger land . . . DRUMS 

GUITARS 
MANDOLINS 

WONDERFUL VALUE 
EASY PAYMENTS 

Compare the value— tone 
and power irt Sliiigertaud 
iH Kn dio Kina 1 ' drum b, bn p_- 
j cii t gultarBc mando- 
lin s„ marimbas or 
hug tea— before you 
buy. Guaranteed 
more for jqp 
money. Acelaiuiei 
the tops in smooth 

tone, eaay playlng h rich power by world’s leading 
rtiLtfik' Irina. Easy payments. 5-days free trial. See 
mt your dealer*. 

Write for free special information on how 
to organize drum mid bugle corps. Free 
Cutaloh' mention instrument, wanted. 

SLINGERL AND DRUM 

1310 Beldtn AvtlUlt Chicago. 



Tl'hew iffj-lttttjr iTu ndverii'ifrt'fr illenae icientlOft Popular Mechanics 
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fve ■Bserr turn 

OHLt A PtH WO-HTHtt ANP 
V^I ALRtADY UAlUfly 
GOOD MONfcY ifl 

m J 

\. TIMC Lwwfli 



YOU CEMAIrti-t 
Hhlpw RADiO. 
WINE KEVER. . 

£oun?t9 { 
B-fTTEfL. ' 



C'H Bill'. I'M 
So PROUD Of 
you. voifvC 
GONE AHEAD 
SO FAST (N j 
. R.AU10 M 



THIS H.tt.1, TRAINING 
iC GREAT. AND THEY 
| NT ft EM- RADIO 
r*\ PARTS TO HELP 
ME UARN 
QUICKLY 



THANKS 



GkJfctt I’M A 

fa nuns , 

LOOK* LIKE 

ILL H&V6R. 

&rr AhTWHEnt 



SAME CLP tifllHO-- 
5AM6 SfdfiHt PAY 
1 €KVfLO?E'- 
f UUfiT WHERE t 
r WAS FIVE YEARS 
ASO y 



BILL'S A SAP To WASTE 
UlS TIME STDDriNiS 
p,AD i-D AT WOYVE 



YES- tM CONWNCSD 

THAT ? CAN MAKE GOOD ^ 
MONEY /N RADfO , / : ; / 

m &0/N& TO START { Af 
7PA/N/NG TOP RAD/O j 

p/GNT now. mm 



NOT MB, 

i*M NOT 6O/N6 TO WASTE 
MY T/MB. SUCCESS / $ 

, JUST A MATTER OF 
pw^ett' ANP f WASN'T 
ili i BORN IVCKK 



Y£5I L'vC GOT A 

&Q&0 j J6 HO*' AND 

A REAL FUTDR4, 
THAN KG TO 
|4.ft. I. TRAINING 



< ir^f 






YOU’LL hi-Wfiift 65 

a Failure, raw, 

tfHLfS* VOU pa fcW.E 
THING A&DLFT fT. 
WiSwisi ANP WAITING 
WON'T GET YOy 
AHY lA'HtRE. , 



V 



I will Train You at Home in 

fora GOOD JOB IN RADIO 



J r E. SMITH, Frnidentt 
NaNone! Radifr Institute 
Established 23 mn 

Radio Is a yoOd*, BTWlPE ApIcI w»t3i a future, 
nfferSnu ninny Awd P*J *P*re time and full time 
Job oppiiriunlll«i, Ami yini don' l have to uivu 
up your present |otj to become a Radio Tcch- 
nlrlan. 1 train JQU rl^ht at inane in yOur Spate 
tints, 

Why Many Radio Technicians 
Make $30, $40, SS0 a Week 

Radio broadcasting slalibnE employ c-ieineers. 
opera torB, technician*. Madia manufacturer! 
amp] or testers, inlpedOTt, Foremen. servicemen 
is good-pay JoftaH . Radio juld'i'i-H, denial t. eea- 
[ih..)' thsl«ll*U<Mt and sarvire men. Many Radio 
Technician* open their own Radio Bairn n ml. 
repair ipgtinentR anti malta J3ft. tin, a 
week. Olllcti h*M [liolr rcfiular jobs and make 
to to Sid a W«fc Hxfmi Radio* in spare time. 
Automobile, police, « Gallon, Commercial Ma- 
dia: londapcHker sysiclpa, cJeeirpnle ileTlcaa, 
offer good cppertunitics. Wf Trilnlhg iiidudea 
TelrviiStHij whirfi pranlset to open (food Jtfit 
mm. 

Many Make $5 to $10 a Week 
Extra In Spare Time 
While Learning 

The day you mrbll, 1 stun srruliny you Extra 
Money Job Hheeti wlilrii itarl abowlnr you 
how to do Radio rrpair fnha, hroufthouL your 
Coune J iniJ plain and Jlltelinil which 



ha ra helped many aii-fiM-c S 2 Itfi rr> I^Dfl n year 
in r-pjir Hint nhjlc Irarniny I lend spec U I 
HaLllo c^uippitiU lo conduct eipci IiiuusIh and 
hy lid cirruliM. This ifl-Iifl tr^krlnij nu-iluKl 

makeB learning at houne LnteresTlng, fixtinitlhg, 
pra rlirfl I I ALSO Gl V|£ YOV A MODKttK. 

PROFESSIONAL, ALL- WAVE. Al.L-PI r n- 
POSE SET SERVICING INSTTM^TENt to 
help you make nmre Jnnney HifSna Haillos while 
l? amln k and equLp you For full lima wort 
after you eraduate- 

Find Out What Radio 
Offers You 

Act TthlaJl Mail tiw mepno for cny B4-p*g* 
llonlr. ''Rich ReH-arili In Hadlo. " It pnlnlB <MU 
Radio's iparf lime and full nine opportunUlm 
Hnd fhoar cnmlc^ In Television; telli about Iny 
Course In Radio and TolotlBlnn ; show* many 
letters from men I have trained, IcHImi tvhat 



1. E. SMITH. PreildBht 
Dept. OCP, National RaiEla Inti lute 
WasAmston. 0, C, 

Dear Mr. ^iblth: , . 

Mend me FREE, without old Ration, your 64-pa KB hoc* 
"Rich Rewards in Radio" Which paints Out Radio a oppprtu- 
fifties and tells how you train men at tat to tra Hadto 
Tcnhulrlans. |%Vrlte Plainly,) 



they arc ilolhr and sariilnif. Rn.id sn.v 
money l»arfc nifrfrmenl, M A IE COTPON 
lit an envriopo. or ps&tt- on a penuy poBl- 
canl— NOW I 

J. E, SMITH, President 
Dept, OOP* 

National ftatfio ImtltuU 
Washlnitoilf D. C, 



Name. 



Aae. 



Address, ..... 

aty^ 
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How to 




Make YOUR Body 
Bring You 

5FAME Sr 

Instead of SHAME? 



Will You 
Me Prove I 
Make You a 
New Man 



T KN’OW what. It 

1 means 10 have a 
body Lhal pro|)Le 
pity 1 I was nrice 1 a 
Pkinnv, d 7-lt>. 
wertMine — sneti 
a poor aperl- 
men That- T 
WHS Cih rl - 
Rlrt.nl]>' si'll- 

Bra tjarrsis^- 
d cl . B n i 
irtttr t itiH- 

mver^i \ tic sfNTpr thac turned me 
into "The World's Mnsi Perfectly 
1 >rveIop(.sJ Mall." I'd Like to prove 

that me same synt^m cau make a 

XKW MAX' Of YOU! 

1 DAY TRIAL OFFER 

I doll’ I say I Can do all this for you 
In f days. Htn i ]>n wjini tit prove I 
can show you enough results In even 
THAT Short time to convince you 
Mis! my .-y^n'iii of ‘'Dynamic Ten- 
line" will give you the KLnd uf tmiiy 
yen i nave :ilW-a>fii louKCtf So have! 

IJu you wfllit powerful shoulders 
— a fine, deep chest — hlcrpe like 
Imri — nmis Olid hrus rippling icjlh 
strength a si o much rldned with 
Sint f y musrEc :± build r i * be pry ml 
or." Then lei me prove that ■■ Dyna- 
mic Term Eon" bs what you need. 



It- costs only a 
dump— [ f r n 
coupon below 



FREE BOOK 

pQfltCtlTd — IO mall 
t 'll send my new, fret hook, "Kvct- 
Lurilng Elcalih and fit reimth , ' " [i. 
rells jiboill my Dynamic Temlon 
method: show h, from artuul photon 



my pupil* — u*ykdn* 
anciut my T PAY 
TRIAL OFfKR 
f’hpLTleR Atlas, 
Pept. $3, lie 
, Kasl Sltfil ftj, 
X ew York, N . Y . 



how [ have developed 

my pt|pL!-S — exfi3ji3iwi 

£ i abnul my 

L ‘ 



t 



Coupon 
Now for 
FREE Book 



CHARLES ATLAS. Dept. S3. 

IIS East 23 rd Street. Meta York, H. Y. 

1 want the prupf that DYNAMIC TENSION will kelp make a 
new uiuri. id me give ine a. healthy, hURfcy t>i*|y and big iymihcI* 
develop nae 1 1 1 , fiend me your free honk, "Cverlaaiinfl Health anil 
filrenjith" — find full del alls uf your 7 -DAY Trial Offer. 



Name. „ 
Address 



(i'teosc print nr write plainly.- 



City 



. . , fitate 




FREE 




ti lls how 

OU CAN 
EARN TO 



BIRDSd^ 

ANIMALS 



BE A TAXIDERMIST — Learn by IWalf 

i-.ii sv heme leBsons teach you cmtrlrly now to MCpI’ST Dinus, 
ANIMALS, ft ,V 7 . 3 1 : ■ f r i: A I ) S , PISH— to TAM I.KJlTMER, Kirns. HKive 
yiiUC liunUiiK imrihlfB, llnvc a heme IBiJUitfLirn. rrs IhrlUlilCF TFKi- 
■ bffinv li wctn*l«rP)l. F UN, A Fl.K.VSUnK HOBBY AVJ's A MONTY 
VIA HKH: — t isveF. ti Hi [e! OeL this Mnmge FltTvE TiuciK, 

EXTRA MONEY* "^'iim Iti VtHir unari 1 Elmo. Si'll 

^ mi#ivsii + your cimun.EJE Uo wnrk far 

ether apurUm« 1 . SLurfu-ntq report $:lu to ¥ 7 :-, in.j 
inf-TD per montJi. Btjr lid. F I ;li- [-ncr.s. if you 

wwit nRAL PROFIT from 6 pare imf ll’im i: TOTjav . 

FREE BOOK ICI 9 phoi*j of wild yame, TelJs 



Dims It it*»i'fit 

iwrcFr^mn 

E;#lBW f liVibid I 

, . _ r _™,r,. „ - K&OUt TaKO 

,, . . rtl ™iv anil flaw YOU CflU ICSTiL, CSSfUie, tiuirtly. Clpl 

SiIt tu * 1 “ ri T tn ’ utlll’ thin mJ nut o ami TEAR 

W ,T T . “ D “ reminder; then write; grt IJno free iHiOt. YftU 

vrHl tie iIHuEliU-rL. AWAZtdLK THttSll pnxdnl or b'tlci* anrt iriim |inw 
' < ulv * miwv FUN, y \ SUi NATION, PROFIT. Stale yeur AftK. 

^“rl 5 WElter> ' Stbool of Tavidermy, Oept. 3373 Omaha. Htb. 



SECURITY FOR LIFE 

He tin espert hi an essential business. Learn Sifeui Cut- 
tinft, StWldy JotrS and rtond pov e Vtr jn iicrt. | lulck 

short course— ACTL- A I. MhACTTICE, Learn with ttxilit 
i*nd meiiT — ntif In mlis. Individual train trig He -i fulli 
■ItiBlIfiftd union Meat Cut ter u Ren ImMird, i.nEun Curi) 
I'Ul-F.. lull help after iifailimHon, Write for L'utnlue ,>rsd 
com piece dctalii, 

NATIONAL SCHOOL OF MEAT CUTTiMC, INC- 

D£fT. td Toledo, omio 



ENGINEERING 



DCGREI I IN 

TWO YEARS 



H. fi, Dt-gn i! coursed jn cnjcJnccrliis:: Klee t i-J r.» 1, C’irll, Cbctn 
MstfhAPtlleiil, lladln or AcrnnauliraL. 1 yr, Moch. DrafUn-g. aji" 
prove! hi civil Aunsruntllci AuilnuLi.v, pankipai Km in Piloi 
TretniELH PFBgfiUlL I Jirf * inctustr Lai center, I’ren cdui-kcj wil h- 
cul e sc l ra churFC. Earn kem-i] if Ueair^L. I^ow tuiMen. JOiiter 
!h tart-li i June. &ic|.i Lumber,, Liecemher- Write ft# L'utaivif. 

530 E. Washkoilliwi 0(vd, T Fart Wiyno, i mtf. 



INDIANA TECHNICAL COLLEGE 



LEARN AVIATION 

LOS ANGELES - We+iWi Aviori-DoConitol 

H Ufa m™pD m Lfiw Atirrlni n viH liikini ufitiXiy La* uvuined 

jHjikinfJ i|1 pi>.ii fiLif rrn.iliL^w», Cnr«r tr*LiilDfr 

fur ii^rtuie pil^tihjc, rtnEinr^i'rinjc. rr.> 

U'jPt jI.iji IibB^tkanirlk ,n.nrt|l lnwEri-amflll&dl. I’Ctiii \t ein* . tf 
AnweiFia | Q ,„| iifcirdcrn.lv utf uapf^H Add IrLmtcfc: iv-13^ 




A niFrfc# 4 | inj ?P i .ts.rdcriily «q ui D ptv| feEidi Mjatr fc v,- ,13 T 
kHoumj f u 3 ly Atiiu-^s-N-d hr lh« iwe-Brnifn-iiL ah « 
L n-»'J mM7blQW£* Jh±J1i>4aL WJ eLi.: fi^f fr^A n*I ■ IH rtfen u.. Lr.Ui«, 

CALIFORN IA FLYERS 



;ni|, ilillll i 



** SCHOOL OF AERONAUTICS -Dept. FM3 



tQS ANGELE 5 MUNICIPAL AIRPORT, I N Cl f WOO D CALlF. 



Succeed in Landscaping 

Send for FREE Book on Landscape Training 

Full do Lit Us about th la profitable t-artoe for p»cfL 
Ur Women, Study at home In Eeiatire time. Suc- 
cessful gradustteH receive large feus, .fionic 
Bludents eorn S5. ?10, ?t5 wSilft'' lournSiiE. 
Pleasant work; Ulitiutlve rewarded, tt'rLtc 
today, giving a^fu add qcc u pa t i o n , 

AMERICAN LANDSCAPE SCHOOL 

£].$E Grand Av«. c »» M<sincv l»- 




Brfrirl Tfirlhr. W rllt: for nur pm 1 Hoot, "fluw in ftc- 
i .-rut ;i Ctwd !*¥••■ mail." It. rdntAIIU spei' Ifrt-fcni anil 
Ti-lln hnw mticr* I mr ndl In wnir- lit nimi* ilmir. Ynur 
tin hn-o clrpntitl >' wrluvn unt & rnrl li ynu uiUph 
ulnirtti fr-r r" -’trirre. Write IitIhv. The TjumJ.lyfl School 
oP P- nr- jui-thi ji. 441 . hi tin-- lld'J., K^n-ac- City. wo. 



Vl'ki ri n'Fffiriy o rfwirra plrtrsc ni«Rftan Papular Mcchnnirt, 
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— a “ n p - i 






QUICK EASY WAY 

EUCIRKIir 

IN 11 WEEKS 

by Actual SHOP WORK BOOKS 



FiHhft-'Vrtt ire l'>l'J tuiil shewn how te do Et . 



TEJKH-¥oa sla tJqe i«b iwirwlf. 



WANT TO EARN MORE MONEY? 



Have you ever dreamed of holding down a 
steady h good pfly job i Have. you ever dreamed 
of doing the work you really like in a job tlvat 
holds promise of a real future In the yeafa 
ahead? 

Well, we all know that you can’t get the 
Good things in life by just dreaming about 
them* Hundreds of fellows fite today holding 
down mighty line jobs with prospects of a 
bright future. They arc filling these jobs be- 
cause they had the foresight to equip them- 
selves with the fight kind of training. 

Most of these men were only average 
fellows a. short time ago, but the 
proper training helped to lift them 
out of the low pay ranks of un- 
skilled workers. The same oppor- 
tunity is now offered to you. 

The great fascinating field 
of ELECTRICITY offers a real 
future to many mm aild yoLing mett 
who ate witling to prepare for a place 
in this giant industry. 



Here at my school in Chicago, the world'* 
Electrical Center, you can get 12 weeks* 
Shop Training In ELECTRICITY and an 
extra 4 weeks Course in Radio* that can help 
give you your Start towards a better job* 

Y oil will be trained on actual equipment and 
machinery and because of our method of training, 
you don’t need previous experience or a lot 
of education. Many of my successful grad- 
nates never even, completed Grammar School. 
Here in my school you work on generators, 
motors, dynamos, you do house wiring, 
wind armatures and do actual work m 
many other branches of electricity and 
right now I'm including valuable 
hist ruction in Diesel* Electric Re- 
frigeration and Air Conditioning 
at no extra cost. Our practical ahop 
methods make it easier to learn — 
First tiie instructors tell yon how 
a thing should be done- — then they 
show you bow it should be done — then 
you do the actual work yourself. 






I'LL FINANCE MOST OF YOUR TRAINING 



You can get this training first— -then if you are 
short of money you can pay for most of It 
later in easy monthly payments, starting 60 
days after your 12 weeks training period is ever 
— then you have 10 months to complete your 
payments. If you nerd part timework to help 
out wit h expenses while train i ng fn my shops, m y 
employment department will help you get it. 
Then after graduation this department will give 
you. valuable lifetime employment nervlce. 

Send the coupon today for all details. 
When I get It I’ll send you my big free book con- 
taining dozens of pictures of students at work in 
Hi Ci LEWIS, President 

PAVAir ELECTRICAL 
IrUIllL SCHOOL 

500 Si Paulina St, Dept 30-72, Chicago i 



my shops. I'll also tell you about my IH Pay After . 
Graduation" plan, how many earn while, 
learning and how we help our students 
af ter grad ua tio tt . Fill in , 
clip coupon, mail today 
for your start toward, 
a brighter future* 



5® 

t part 
I Gifiilu.iLi.on." Plan, 



H. C. LEWIS, Pres,, COYNE I I f f.TELK U SCHOOL 
500 S. Paulina St.* Dept. Chicago. Ill, 

Dear Sir: Please send me free your big catalog and full t 
leulars of your present offer, also your "Pay-Tuitlon^After- f 
an, and also your Extra 4 Weeks Ku dtp COM f*& 



t 

I Name TI . ,i, * 

I I 

Addrtatt. r r r r . I 



Citj 



fTftefl writing to pd irsrti* era pleaae men fieri Papular A-fgeAanica 
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AjftfHTEN 

1 Grade 
1 Cjfrfict 



r Subject 

I Pr ^bir,’ii Mitte 

r * D>a 

I Pitfr fn ■. . 
i FoyruJty [,.j 
fifing 1 -J 
I p 'Miie in Tratr 

w ' ' n . ■ 

I V.V !' | ^ 

I TiMJJ ^#dl-in«j »4^ 
I F "*r V-3r Algrjj 
I >[fl( lJe*:gf| 1 b 
.kYjlIdiig f.j ’ 
ChnjnmTi*- 1 
W 1 'i jn^rjf I 
■'■'i iiaFIdri^ V7 
T^BC^Win- M / 
'll. ■‘'' At/ M 



Slftjliri 

L 



rjLlUil P-3 



Promotion 

Begins at Home 

Alice in Wonderland learned: "You must run as 
fast as you con in order to stay where you are. To get 
anywhere, you must run TWICE that fast .’ 1 

Jobs :are like that. On your employer's time, you must 
work as hard as you can — as well as you can— in order 
to be sure of holding what you already have.To get any- 
where— to win promotion— a better job — bigger pay- 
more con sideration from your employer— you must make 
EXTRA effort on your own time* at your own expense, 
on your own responsibility* 

In 1900, only ONE person in 800 was a high school 
graduate. Today, one in every 837 is college trained. 
That's why you need so much more “on the ball" today 
than ever before. That's why American School has 
stepped M^allits complete courses to include so much 
work of college ie&ei. You NEED it, to w in out today 3 

American School, Chicago, is favorably known to 
employers everywhere for its high standards in homo 
study. Hundreds of our graduates have won Promotion 
—big pay positions— in Commerce, Engineering and 
Professions. Ad vocational courses recently enlarged to 
help YOU win true Success in your chosen line. More 
than 150 educator?, engineers and executives cooper- 
ated. Investigate your chances TODAY* Mail Coupon! 




Offers rou COLLEGE and PROFESSIONAL TRAINING 

Majoring in AVIATION 

Accredited bp the Illinois Snp^rlot«nJciii cf Public Inst ruction, tt,8 
unturned «J a Coftuno trial Oratim! anil FlyUny School and Mechanics 
Scliwl. Accredited hj ind coojjer* c i"Jt *ilh the i Jilted Runes A i mp 
Air Corps In (tlvltiff flight and DlecbanJcel trai n In?. Open to high 
4cT!ui,i| jfraduHlra. 

FOUR r curves lead to B,$. degrees I ft Preftsi ieital Pitting, Avtalicm 
Operatpccs. Maintenance Ena Interim), Aeraraullcal Engineering, 
SKVli.VTEt:N TKAIN1MJ FLANKS a?!- used in p role sb lan al fUjrtid 
i r .i i fi Liijf whirl i KuiittHLeB tor nirlin^ rfiyln opera EitnjH. 74 

of pijifimiic* enter p.l r Irani pert ail an fcjj X’nrtjq ^ ml Sciiiln. America, 
j O.i'OLi fiWira fTipliL train in* Riven, 1^00 |n>ur* being flown raimllity. 
FAC l T*T¥ Of IS 9(it'riii lists in various ili'hls of aviitlMi. 

] TjOO erndviilra. En roll men E. UmUeJ to j tor.i! of 900 comincrcl dl 
^cbtLoii itlldffltft. ToNil enrollment 4 In. 

100 -aero tiirport. IS build! njEii tlet i>UhI to school purport eeduiSi'cly 
Ilririnfrcries and filMng lialE at the i‘tjlleie. 

Sprint Ti'rfti April 1* ?cnd postcard for new 6 1 -page ■..ntiilOH, 

f Tih VFfl R Rft«lmtrar. Dept. PMU 

Mill I Lntt f» ARKS AIR COLLEGE, East St* Louis, III. 




VOICE 



100% Improvement Guaranteed 

Wo build, strength'- n ibt? vocfil orKEins*— not 

■u-iA gf'npfnff foiMtHiot by funriaiKecicni ly h'iildi! nod 
nr jniitiifii'jvlly rtVTTeet riltf 1 1 d r..:, r.-i ]/, , , . Qr.it qHui'iLuIi-I >' 
(Tuojpriif^ 'ii imprniip nnj nnirinq fir rcirnbuvC '"ite 

at it-ait ?’l- , , , W:l!» t-.F *rln lerliil vnt-f tn • k. -- -Oil IfM. 

I r:.fli H HV v.-.i: r**l nun Ini * tilt Vi,lr* yofl Vfchll. Fill lib*r,. 
Hire #»n-t in an; urn i:n.<rr IT ] Aai, 1 1 nku, *!tnc-l hr 

PERFECT VOICE INSTITUTE. Studio I35i 
fi* F- IHH St.. Chleapp 



Regain Perfect Speech , If You 



STAMH 




Fvefy flt:imra.firipr Ahould haVei I hr new SJR 7 ikir-j?! Ijgok "Slsim- 
cunrliLH, lu CtiUSt nljul Correction, 1 ' rkirL It™ to aUitumcrera. 
It iiCBCrltK'* the llOffUC Uni! MctliOrJ for the adentifle i-orneo- 
tkm CfF atammc-rlni; jtmi stuttflrlnjf. M^ihCKt ShifteeftnMllly used 
sit BtigtW EftStKute h?r 3-U j'Hjifit — -Hfttrc IfCI. EniK^wd by pliy- 
.4id:«n>i. Urlle Htr full infunii itlloo. No obHi;:it i-utt. Beniamin! 
N. Bofiue, Dept, till Circle Tower, Indinnapoila, Indiaito. 

-STATE COLLEGE 

8 . 3 . It i 2 Years 

World FanioiitH lor teelutictti 2-ycar coursei?. in 
Civil, IJiL-cirical, Meehan Leal, Cbemical r lladio. 
Aeronautical trminiH'TinK, Bttsihceu AdULisistra- 
tinti and Accountiiij?, SjK'CjaE p-n.-pLira lory dcparUbOtit For thoao who lack 
required high nehool work. Short, dipfoniia course (3fl weeks) in Sarvojr-in^, 
Drafting. F*ow tuitioDr Lb* Jiving cost*. Students From every state and 
many ForeigtL countries. 87Lh )(Mr. Graduate-- Miceeisfij], ICntrr March, 
June, floyt wither, January. Wntt for folFjfojf. 4M Cplbft 44*.. ANGdLA, IM0. 





GRAVING 



|7«i»riiw 

1931 



FREE— a copy of the Tiasop^' Ma^aiine, monlhly trcBsui"e 
cheit of iihototiraphic and rboto-enHravinn itiformniion. 
Learn why Aurora, Me., 15 the phoio-engra viriiT, photo 
KTaidiio center of America , , , how Jtundceda of ama- 
teurs, I tee-l anco photottraphftrB are making money vt-ith 
pivturoK, NiXFldtsation. puHtc ard your copy. 

TASOPE 5 . DEPT* PMU, AURORA. MO. 




Beg 




Pay raises depend lergelv on what 
you do fn 5PARL time. Make it pay you dividends 

I American School, Dept K345 , Drexel Ave. at 5Sth SL. Chicago, t il. 

I Gcntleraeat I’ll ait fTmvn .i-nd c<vnsiSdet my PromoHon problems 
I carefully tr yotE win Beml me FREE Information coved cu? special 
I training lu sub Jeeta dieclict] bdu 1 ^. No obligation on my [Kirt, 

| nHlfth School Course QDlwct Fii ftl oeorl n ft 

I G Account Jnfi: find Auditing nilrafTluft and Design 
I □ Architecture »Ud Building OLlheral ArtJ 



□ Automotive Engineering. 

□ Busfnctfi Mftafiftcmcnt 

□ Aviation 

□ Electrical Englfleofliift 
OEIec.aiiB flat Refrigeration 

□ Air CoruHtloafiift 



□Private Secretary 

□ Mtrlunlcdl Engineering 

□ Radio and Television 

□ Sa lea in an ship 
D Fluatnesfl Tsw 

□ Rets* it Jtien:handlsing 



.Vaine, 



I Atofrest. 



(f. 1 r L r j T fif iFferJjrt! jptonfmn I'opnlur Mechanic# 



Make Big Money 




Stai-t nutklng money at tm. 
in a eimpEn, plFNiaotit, nil 
year 'round businesa, 
di Hi ributi lift hume ru 1 - 
cfiti&iltcis. Over 2)00 fa st 
fti-lliug, quick repeat- 
ing. TintknjsUlj’ known 
products pun ran tend 1.0 
satisfy. Earnings RtarJ 
every first day wltli my 
sure-fire Finn and biu, ^ 
ntile Outfit, Eticludiiig a Inrjie M- 
snrt incut full sice pnrkii. • I 
or part llmo. Liberal crcoit • 
Otd-estn blished fOnipUn} VV| 

1 1 u iek It j r my offer, E, J , Mills. T .. 
Monmouth A vs., GirUinftRli. Ohiu, 











POPULAR MECHANICS ADVERTISING SECTION 



17A 




went (rti 



* Lt inti ftvia t*n- 
fluyert anJ H. D. S. 
J'jJ Jl.-.ltff ': H V* -f 
HimphiU Btiitf 

Si li a sti ki<n}<iwer\trt 



The Nevada gold irime, the luinbei\camp 
Texas refinery, the west coast Dies^m 
great motorship hound f^the.prienh,. ALL n 
men... and Hemphill graduates Weht ohjhose jobs— j 
H. D. 5. men— before and sinoe— have gohetcrnother 
in this country and abroad. 



north, the big 
plant, the 
ed Diesel 
as other 
esel jobs 



WOULD YOU LIKE TO KNOW MORE ABOUT 
DIESELS and DIESEL TRAINING? 



On the map above you see pictured only a 
few of the ways and places Diesel engines 
are used today. H you would like to know 
more about Diesels . . . and see interesting 
pictures of new and unusual applications of 
Diesel power, send the coupon lor your free 
copy of "March of DieBeJ”. 

You will also see how progressive, far-sighted 
young men are trained in Diesel— by work- 



ing on and actually operating Diesel engines, 
from small stationary power plants to huge 
motorship Diesels. 

You can start this Diesel training at home, no 
matter where you live or what you are now 
doing , , , and take your shop training later. 
Or you can enroll in the day or night resident 
school courses. Investigate — send coupon for 
free literature. No obligation. 



HEMPHILL DIESEL SCHOOLS 

Dici-e! artd Dicsd - Electric-^ FiiJ I -Tima Reasdcr.l Courses , , , Or You Gan Start Ycur Tr >i a! Heme 



HEMPHILL DIESEL SCHOOLS 

Please ce^.d my Ir^e copy ol ‘'March of Diesel " bookie! and irv 
fettnat:on on Hemphill Die-sel training 



NAME 

STREET 

CITY 



STATE 



jn-’H-p 



Send coupon to the nearest 

Hemphill Diesel School- 

New York . . 31-46 Queens Bird., L. L City 

Chicago 2014 Larrabee Street 

Memphis ........ , 417 Monroe Avenue 

Loe Angeles 4120 San Fernanda Rd. 

Vancouver, H.C. , , . . , 1363 Granville St., 



SEND COUPON TODAY f 
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START 

$1260 to $2100 YEAR 
MANY 1940 

APPOINTMENTS EXPECTED 



HflllTvai Trmtil Olerki get J 1,900 the Hr*t yeur Teeular. be I on paid 
nrt che flrat in.il flftecdUi uf nuirls month, ilJft.1T each <Euj\ I Their 

Isaj La automatically imrrru&'d yearly lo r 4fi0. Advance hl*y bii hid 
tn Chief Clerk at $.2,700! a year, C f-1 12, r.O- eaeis pay day.? 




3 Days On — 3 Pay* Off— Full Pay 

Railway rtwtil Clrrkn on Iran runs usually work !t ilaya and hare 
3 days of! duty in Hie nanie- pnworl Ion During Ibis olf duty their 
pay ronhnlMi juil u though they were trotkEntf, They t»T(l on 4 
pass when on bdalness, When they firtw utd. they tire trllml 
with a pens Lon. 

City Mail Carriers, Post Office Clerks 

Clerk* and Carriers new gee f!,Tu(i iEu> tlrn ju-air PH regular and BiiUt- 
?nmllc*[]y increase |:H)£l a year In 12,100 and |2 r 30l>. 

File Clerk' — Clerk 



Open to Men — Wnnifn 1H in jn, i^itrance salary ^1 ,2Sri — S1.4-L0 a 
year, Appolntcnejila *■ File Clerks and Clerka in the Departments 
at WaHhlngiMi. D. 0.. ate tdiijo fruua this uimlnitiait, 

Many Other Pnsltlont 

Many frthsr pptitjnn* aru «ti| a Enable. Those k k thins these positions 
jlmuld flutttlfy at Ohte, 

Get Free List of Positions 

Fill out I ho fnllowinir poupm Tear it off and mail St today — 
nuM', at on re. 

Thu InvesLmMt may result In your Betting & hlfi-paid govern' 
rnrnt Juta. 



FHANKLIN INSTITUTE, Dapl, A173, fiecheiter. N. Y, 



hush id me. entirely free of rhartre H? a mil rnw^ription. of tl. s. 

d*VOrtl£nejil Jobs, i ' 2 '■ ft™ ™pjr of ill ijaeklip,] 3 . 2 -pag*- bMli, “U. K. 
fiovennmeLit Paiktiani an<l How [u Gt-L Them'"; <L"H t-LAt Of U, t?. 
UDvrramcnt J «>»1 ( 4 J T* 1 t me huiy to igUAlLfy for a JgU- 



Nurno 



A<W™>™ , r 1 t i t . i ... . ... ....... ... 

llie Thsia Coupon Before You Mi* lay It, Write a-r Print Plainly 




EUMOmhe train ml 
(Mil are rniplojretl 

with Iftadih* A*L- 
flilofi Eatcrpri tel 
th rou about the V . 
H. Practligl train- 
ing under export- 
i need LristrucLoTs. 
limited etirdUinenU strict mpervlalun and 
modi' rn metht is lum assured s ui c.r = ( ul 
career* for Luticicilig ipsduates. 

Details will bfl Elaifly setil Uputt rcyuuiL, 

z? 



PREPARE FOR 
A SUCCESSFUL 
CAREER \H 
AVIATION 



PLACED 

90% 

OF OfJR 
GRADUATES 



^ LUSD 9 jrnB£ 

SCHOOL OF AERONAUTICS 

WEST -TRENT UP*. N. J.. Dept- M. 



5 COMBE • LU 5 COMBE: • UJSCff^BF 



Your Big Opportunity / 

t.LMim hrvw In mako inmiry Crum luimn err nli'.L’e, 

HVire <nr full time-, I’p-iu-iJau- CQ|jyr:i:hieil home 
itLudy faumv. Widely vri iforMM . Tesr he si prnlw^ 
aLniuti mail order u'r hrM-que: unt penny -s’ai Ptytntj 
pi'ht'iv.o?-. SnlJnd insinactl nn' by Tiiiei i s -.fill lv.umv- 
riiahLnjr expert*, Write for Fffltg ifoLiM* todfly, Nu 
d-TsS I git i on, 

NELSON CO., C- 4 QD Man Kaftan Rld<i.» Chicago 




MECHANICS 
& WELDERS 



Write I 

I 

FJfcEE 

flKUUt 



An;o Mechanics and Wddtti are In big ilf. 
Itl&FVd. Cnniplcle cChit(cb In *r* and 
aettylrnifr wrlilliu.-,. hrAty and feucler 
biimidtiB, Epray [' ;s nil fig bind hi id a 'I Kin - 
lulling, i 1 *! after gradual loti [dap, SpcT 
rial luw Fate A VVfllr tibiij 1 . 

MICHIGAN TRADE SCHOOL 

WDDlladtd Aw., Detroit. With. 

^W^^fhotography? 

fftl" Ever cniisI Sir pboiBflfratihy n ^ n ntuacy-ntftklnB carcerf 
F^rt-S n^i ting rlrhj. Fine ttppuMun.lt lei. Wt rtfJer j'uU ■ 

IhnruUith. Individual trnird,ng, Cdittmuftlar, Ne*4, Ferlrlllf, Ad- 
wrtlilni. Malinin Fie lure; or Colot phoKnrraplU 1 . Warn for pteusuro 
or eaicer. Personal Allt'iiUanuc and Hatno Study coums. Free bOUkleL 



NEW YORK INSTITUTE OF PHOTOGRAPHY 




Learn WATCH RE 



AT HOME. You tu Itttv by out tn'«lehj and 
original system nf luimidlsa every put of the 
W*tch Rtpsirlnr Trade at home. You tan 
am mniM? while learning eud pretMUv youreeif 
for a vcllnuijtr posh ion or atert in butiunt af- 
ter completing our course of Lum ruction, Guud 
eiitli roppiirreere in demond mu! gentrelly earn 
very rood wlarice. For uertionlara apply to the 
WJicaniln Schnat of Welch Repairing 
Aae L Mwe 9 U MltWAUKU. Wit. 



Low-Cost LACO Sure Heats! 

AmvrlitL h e Lowest Prieod Oil Burn- 
ers, r Put nsam or hinizrd Deliver 
trvmendriiiu hmi nt v^ry i^iw co«i| 

Thuusand-s of dtttilflvU'iJ NOW 

Improved [ Clean. Uuiei. 

No alien Lion rtflUirtd. 

see ynur (feajpr nr 

WRITE for Froo Fohl- 



ere, 



tuU 

low priees on L*eo Otl Hut- 
Gun-'Tyiuf EtumerHS 



AutOlnulir. 



UCO Oil IUHHEH GO . HI Unit* Aw., Grfiwa, fiwi 



11 West 13 Street 



<Otpt- 43 > 



New Y+ric 



CHy 



Correspondence Courses tn 

RADIOS ELECTRICAL ENGINEERING 



■ LOW AS 



TFAcn HrifiMj to adf critters pli'a^c tnenffon /’apufin' MtcFionica 
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Say yen i *ci tp it in Popular Mechanics! 
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How to PROTECT YOUR 




WITH AII.S. 



RECORD YOUR INVENTION 

\ model is iifiUftily unnecessary, Y our fir.-jt step 
1H Xn make a ukclcll atitl description ef your in- 
vt'nUon and have it dated and wit nested hy n 
l rig lid. Ic y ' 1U jnp.il iiic we will i . I you 

FREE a "Record of Invention" form oil which to 
make your sketch and description in lews! form. 



Tin 1 U h S, Patent L nivs are enacted for your henefit. 
to give you the exclusive right to make* u » and sell 
vo nr invention. But to secure these benefits, it is 
important to APPLY FOR YOUR PATENT 
PROMPTLY — because this is u large country and 
millions of persons have the same opportunity as 
you to develop an invention similar to yours. Where 
rival inventors are involved, the law tend?! to favor 
the one WHO FILES II PATENT APPLICATION 
FIRST. 

How We Serve You Before The 
Patent Office 

One purpose of the Patent Law is to protect those 
features ol your invention which tire patentable, And 
these features must l.*e legally and concisely set forth 
in the form of “Claims' r — n phase of procedure so 
complex that the Patent Office advises tin: inventor to 
etiffjA.Be a. competent Registered Patent Attorney be- 
cause "without skillful preparation of the specification 
and claims, a patent grant is of doubtful value/' \Vc 
have a large and competent si nil — carefully trained 
registered patent attorneys — expert draftsmen — experi- 
enced senrehers^-to serve you every step of I he way. 
Our Free Book explains our services. Mail cou pan. 

The First Steps You Should Take 

Make no mistake — obtain the services of a Registered 
Patent Attorney and establish the dale of your inven- 
tion. Our Rook tolR you how to do this, and our Free 



PATENT YOUR INVENTION 

Mall a Caution for our free Rook* '"Futent <juide 
for the inventor" — 48 fam- ins* ting pages of fact?; 
yuu should know about patents and inventions — 
what to do. when to do St, pitfalh to avoid, steps 
to take, H'e stand ready to pive you prompt* 
efficient, service in preparing, filing a lid proaecUt- 
injf your patent application. 



Record of I u vent ton Form fit Ip# you to do it quickly. 
The nest step is to have a search made of the Patent 
Office records to determine whether or not your inven- 
tion is probably patentable. We, as your patent 
attorneys, do thin for you — BEFORE FILING YOUR 
APPLICATION, This time and money-saving step is 
fully explained in our Book. Mail the coupon for 
your Free copy. 

Simple Inventions, Improvements, 
Often Big Commercial Successes 

Inventions need not be com plica ted tq be successful. 
Many outstanding successes have been made by wim- 
ple devices.. The kipper, thuml>tack, collar- button, 
safety-pin, paper clip, etc. — and methods of making 
them — have proved profitable to their inventors The 
overall buckle i e saiu to have made a fortune for its 
inventor. Remember, too, that patents are granted on 
improvements over already-existing inventions. You 
can secure a Patent for such an improvement, even 
though you do not hold the patent on the original 
invention, Sometimes improvements — as was the rase, 
for example, with the zipper — are more valuable than 
the original invention, busitiOifei is constantly striving 



I 



CLARENCE A. O'BRIEN 



Send for 48 page Patent Guide and "Record of Invention" form t Address: 
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SELL YOUR PATENT 

One* nair rlElitfr urt ilcfluifiiL by jrttir ’Tniteil HnMfl 
I'iLir-nti i^riiTL'd [tili iifflflfl. m* r:in idle jdp soilin'] 

tulrlrr ami iruLdurwe. Wl> ufifllw patent h-IjUH', pippara 

Itl.SITURli-MntS ot aj.elEnBMHtl. rhi'iLltJ' rse.. nr 

tov I r--T them If prewired br nrl-im im ech- Ff t trmn ami- 
- 1! p nl a 1 1 ung :it< ! hijtitI, Delnll-s In nur Fm* lloriti. Midi 
i mi piin, 



to inifirovu its product*, and the invention of 
improvement*. if commercially prru:ti cable, 
offers ik prolil ul'ilc He Id for inventors. 1 >i.ir 
Hook eont.fii.nti many efvampltis «jf jmlont* on, 
improves cuts. Mail coupon for your copy* 



ivtvftt von shiial'E 
kiiiev ;iLxjiie, waiting 
jippllcaiLoEi f'ii‘ .'■ i'Ur 
IMO'I-I — alio "Jc - 
uni of 1 mem iadr 
form wh | i |i mil i ji- 
aiilc jruu i hi i IhH-Ijt 
n i'nt'1 itrixif n»f your 
Iwivnl Ian iitinl liavo 
LI nnru's -'-'I Lid [until 
rui-pi. 



SEND NOW FOR FACTS 

The word ll N T OW > * is important. In patent 

Emitters. For prompt art. ion Is frequently f 1'su 
key to auccens. Bo, AO TP i* tho lime for you 
to get and re m! our 1 HEE BOOK — to get 
and use our Record of Invention form. The 
book — crammed with vital fonts and fascinat- 
ing illustrations — shows you every step to 
take. The Record of Invention form — 
especially prepared for the inventor — makes 
St EASY for yott to take the first step, wit li- 
mit cost, or obligation, toward patenting your 
invention. Mail the coupon now — on a penny 
postcard, or in an envelope. 



REGISTERED PATENT ATTORNEY 

WASHINGTON. D.C. 



Dept. OCT , Adams Building 



Mail Coupon Now for FREE Book 



CLARENCE A. O'BRIEN, Registered Parent Attorn** 

Dept, 0C1, Adams Budding, Washington, D. C 

P lease send m« your 18-Pa^e Patent Guide and your Specially 
P replied “Record □£ Invention" lor hi FREE. This request 
ilitts rot obliK'ale me. 




Name 



Add rets. 



City 



„ ...Slate 

I Please write or mint plainly.) 
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| TSE of several lines by a single fisher- 
u man at the same time would be made 
possible by a device patented recently. It 
consists of a holder, which may be attached 
to boat or dock edge, a resilient rod at- 
tached to the holder and a trip device for 




engaging the outer end of the rod and 
holding it in bowed position for fishing, A 
reel holds the line, which runs through 
guides to the end of the rod. When a fish 
bites, the tip of the rod may be disengaged. 

VJy/HEN filling-station attendants are too 
busy to give quick service many a 
motorist has 
wished that he 
might get out and 
do the work him- 
self, Now comes 
an inventor w T ith 
an automatic gas- 
oline station. It 
includes a con- 
tainer for a meas- 
ured supply of oil and gasoline, a piston 
Ox tending into the container for reducing 
its capacity and an adjustable sign giving 
the price of oil and gasoline. The sign and 



the piston are connected so that when a 
certain price Is indicated on the sign, the 
piston delivers the proper amount of oil or 
gasoline desired. Fitting the machine with 
coin slots would complete the picture. The 
automatic station also has free water and 
air hoses. 

F> ROTECTION of the lower part of the 
radiator grille is the objective of a new 
patent for an aux- 
iliary bumper de- 
signed for attach- 
ment to the main 
bumper of the au- 
tomobile, The at- 
tachment consists 
of an invertedly 
arranged TJ- 
shaped bar having 
its ends positioned crosswise of the main 
bumper. There are clamping means for 
securing the ends to the main bumper bar, 
and brace rods to help support the auxil- 
iary bar above the main bumper and in 
front of the radiator grille, 

OECONDITIONING the lawn would be 
made easier by a newly patented 

method. It con- 
sists of preforming 
a group of holes in 
the lawn extend- 
ing from the 
ground surface to 
a point below the 
grass roots. Fluid 
Would be forced 
under pressure in- 
to one of the holes, resulting in the remain- 
ing holes being filled with loosely packed 
soil forming a porous surface conducive to 
reception and maintenance of moisture, 

(Continued Id pagfft 33 A ) 
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THIS MILLION DOLLAR BUSINESS 
DRAMATICALLY PASSES INTO HANDS 
OF LICENSED LOCAL MEN 



ONE MAN IN EACH TERRITORY. . ARE YOU THE ONE? 



Thii Is the Most Sensational Mews This Magazine Has Ever 

Published. It Confirms the Amaiing Success of a R*vQ' 

I u lionary Mew & indention That Literally Sweeps Oppor- 
tunity tor Wealth— tiot into the Hands of Capi- 
talists. Dig Companies — But to Men of Or di- 
nar y Means Who Have the Courage and 
the Enterprise to Start and Expand a 
i,aao% Profit Business at Home, 

Frankly, this astounding opportunity is for men of ord Inary 
means, but it Is not for ordinary men. 

You need not even be an amateur mechanic. hut you *hoii!d 
be median Icaly inclined. You must be Willing, eager, U* 
*tudy and pniritkt to perfect yourself as an outstanding ftx- 
pert, a specialist in your com eh unity. You do not need a 
prcat amount of tiioitej, because you should begin earning 
profile at once* but you. will need *oihe, as art investment 
in equipmvnt- 

If you enn meet these qualifications., this opportunity has 
the following to offer you — 

A business operated from your own home that can pay you 
$G£>— &7G— and more— a day. 

A h u sli if.sh which wilt permit you to eipand. train others 
and rant lie your business just a a big a* you wish,, 

A business that Sn the majority of communities bus m> 
competition a ltd in every com m unity will capture thousand* 
of ever-present jobs that, because of physical handicaps 
existing competition cannot handle, 

A business (hat will be licensed to you by the owners of the 
FA TESTS which only you can n&e in yodi territory— and only 
you nil! use (Ida iwolutionaiy invention 



Think what it means to he able to do just as good electro- 
plating as the bij; t^nks, but with an cluitrfc bru*lil Fa^m- 
nnting wort— the actual brushing easy as painting. And, 
with the marvelous, patented, precious and cjoimnon, plating 
com pounds, even an inexperienced man quickly can master 
the work, and do every job that only Idg liquid tanks, coating 
the owner thousaads of dollars, heretofore could do. 

Yet, you can operate in amazingly small space! You can 
get business from homes, garages, stores, doctors, dentists, 
hotels, apartments, restaurants, offices, theaters, key shops, 
repair shops, bicycle shops,, hospitals, factories, optical shops, 
taverns, beauty parlors, individual auto owner*. You, when 
licensed, can have virtual monopoly on this lucrative business 
in your community. 

BIG PROFITS — HO SEASONAL SLACK 

For example, you gold plate rings at a cost of 3 ecu la e*rh 
a ml can charge 7.5 cents each! Or n£ PLATE a nfr piece set 
of silverware for $15.00, your cost $3.00. A Lfiiirtieal instru- 
ment at a cost of no more than $3. DO and charge $l?s.Q0 to 
Yuu will he told of others who with this new 
invention are making enormous profits dally, 

A COMPLETE PLANT— FREE TRAINING 

You wilt be given, without extra charge, complete easy 
instructions showing ymi exactly how to iirweed on any job. 
With this easy training you can't go wrong. Ygnj will be 
ehown where and how r.^ get el 1 1 the work you run handle. 
You will receive every single piece of equipment ntid supplier 
Vi HI J I kbA to «U a ft A y T E E A S COM P LET R — PERM A N E N T— 
HRAUTTFTL— WORK AS THE HIGHEST PRICED PLANT, 



that suddenly makes, undreamed of cam- 

inga possible for operator*. 11 1 1 1 

WHAT IS THIS INVENTION? PSOflTS IN 

JUfm 

The WARNER ELEf "TEOPL AT IN G 
METHOD give* you a cnifthlned brush and Only lik-enseit $ 

tank method that makes electroplating ns milted to 

easy os painting. Now it U no Lunger oairatrd Warns 

liccvNSHry trip the family, store, office. far- t j-nn] | n ^ witH 

tory. to throw away yood materials be- y( nj nao qukfci 

ran Be they art ilmbhy. At last they can Hmitm me riser 

be REFLATED quickly at BIG FUG FITS. and mgr 

This new patented invention ha a changed buOoeu ju^t » 

dramatically thtr satire picture* L'util now,, Write as onre l 

mil electroplating had to be taken to a big lllil rcmarkaiui 

plant where the investment was. en urinous Warnep new GO! 

.Mid overhead high. In most cases this 
meant sending the work hundred* of mites 
away, further expense, ami weeks of delay. 

Do you begin to get the vision of the blg-money opportu- 
nity this startling invention baB created? You we why it 
is sensationally capturing a million dollar industry! 

There are fur more electroplating job* than plant* to do 
them. The vast majority of town* have rot «eel roplntltig 
plants. Many plants are aide to handle only the biggest job* 
simply because they cannot afford to change liquids in their 
tank*. Millions of dollar* worth oF profitable jobs, are Inst 
because the exjwnBc uf disassembling, plus shipping, ie too 
costly or too great trouble. 



PROFITS IN SURPRISING 
SHORT TIME 

Only litensei gp-Afpler* SCc per- 
milled iv use the CUMPIETL 
oairnlrd Warnur methpd of alar* 
ii-upjqlln^ wit* \ bru*h. Thus 
yini c,m nuickly sntrr an un- 
NmLtfcfi nUd prnfH^ af 

1 ,000% and mgra. and maltt mur 
bli^bfeS* JU4t a* bitf as ytiu waul. 
Write al ente fur full deUlH of 
tint remarkable plin, nnd the 
Warner new COMPLETE mettod. 



then you want 
you to have 
profits. Write 



FAY NO MONEY NOW— GET 
FREE DETAILS 

You are not asked to make any invest- 
ment whatsoever until you receive the 
complete etory. Then you will learn that 
the investment asked fur your complete 
plant i* amardngty small— actually only a 
fraction of wlhut i* rer|iilr<‘«l to establish 
t reu the imalUst ofil style 

RUSH YOUR REQUEST— GET 
FREE SAMPLE 

You cannot afford to any time. 

Ituslv your request for FHEK detail* at 
once— now— and net the enilm ^tury-. He- 
ceive FKKE a sample nf ihiK maneloms 
new method of electroplating. If tills 
opportunity a how* you the way to riche*, 
to be first in your territory, other* •.it*'- eager 
their own bip Imslntss with amazing life-time 
a letter at once H you want quick action, 



WARNER ELECTROPLATER CO. 

Dept- 5-Y 

General Offices : 360 N. Michigan, Chicago, 111. 



yem flam it in F'oiiulnr M echo-nil's? 
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Xt takes brain to earn money--* 
trained ferainl The man without training 

is usually the man without cash. You 
can train your brain 1 Thousands of men 
have done it through spare-time study of 
I. C. S. Courses. Be a cash man — be a 
trained man— ■ mail this coupon! 



INTERNATIONAL CORRESPONDENCE SCHOOLS 



BOK SCRANTON, PF.NNA. 

Eipl&In fully yuur cmrac mtuliv-d X 

TECHNICAL AND INDUSTRIAL COURSES 

□ AcrirultuK Q Air Einkf 

□ Air t'«-siTii i- runs 

□ AreMt«tiir*l Dn/liiw 

□ Arribit^retsir* 

LI Aulu Fur me iutic-ULi 
Lj Aufcg Tech qicinq Q A 
U Dailcrjjiiiliiiie 

n Bride* Engineer j:ik 



□ AI*nupti Mri Ali'ii it tV ijt i 

□ M.a.iujfncturE’ rif I'ldp tml 1'k.i^r 

□ Marine L - Linin' 1 

□ Mre-liaitkai !■":■! k? ■>>". ri.ii* 

□ Xavimtion □ PM tern cnakini 

□ Pharmacy U llumfiinc 

□ I’mnticiiE TeteuSiDiij 
G s 'iJ ul L ry Fa nn L:m 



□ Building I.Hiiinkiini [J Chaiuulry U Publk Works Kiib nrcriik* 

O Ch'il timicL^r rinji □ C 'o».l Miornit □ llmli-ni i jj'n-rii Ljnjc 



C.I f.*>rn:rt'tc EntfiJifCrilLif 

□ C»nUncllD4 ™pJ Building 

□ ColltiJi Mumifac Luring 

|J CHi'iwI 

Q KlKirkal Kiujia^rin* 

□ Klecirin I .islLlinis 

□ Foundry Ftv i; r.i^r* 

□ Fruit Growing Q 

□ Hra L Trejitim* ELt. of Me-ts.U 
D High n ay P’.rjtLd-' jJDE 



lJ limJwi iSrrv3'.‘iiiH 

G IT* It _ .’*■«! tio ft Fij£' , -mitn 

□ K, n.3uEHi*[rufu □ ltnrrl**rAtkm 

□ Hltnl Melnt W or!- 
U H LAb In KI-tWIrL-r 
QtStcsm Kniiiifi*. 

□ SiniDhlfal l ■ is. El J D^fi 

G Siruptci rid Flrj*t&k*rlnr 

□ Hun-Fj-inn aji'l Mapping 

□ Tbleerttiiti Enginr-ring 



P [ rfn'Hiri uli Lve- Keijilii >-i- r LJ M»(h|gili □ Tf-itlilfl 



P Management of 1 iivmniiiii* 

BUSINESS 

G Adv»rTi«jna Q Hnickl; rrfpi oa 

□ Busnaesa L’n it capon dr ace 
G Bnuiuifu Moftnfei. 1 1 uv nl 

□ Cartooning Q 1 ’ml 

Q CftELege. P (Jwi Aerminltng 

□ Colt nan ] YrparAiory 

□ CcmtinerciaJ □ Furemanahin 

G G Pl A mutant in* U Fc'-ih'Ii 

DOMESTIC 

|*| Advanced Uri'sa urn. king 

□ Poe>i;I* and Cookery 

0 Hum* 



□ Welding. Electric in>i i in. 

COURSES 
D Lillftn School 
Q IJirIi; 5-rlin.iE i_} rkin'K 

O lettering libow (Ja rda 

□ Railway FoflSal Clerk 

□ Sftttwmncuihip 

□ Vrrttiwl 

□ Service BuitJou hSaJcana'a 

□ LrllrrLruf □dpiioiab 

SCIENCE COURSES 

G I 'icdizxMjij ri:fes [Jii^di^k Iiim: 
iiniJ IlmLanicvE 
D Ten Rimaii and ( aielrrrui 
ul. L'nl* 1 riitE 



, ... 

Arfdr«»M+H+ 

(Xt* 



... Affi 



, State. 



Pr H&t I Pom i'(iirn 

CftlW'ifidn rmctlr ntk it-c'itif iOujinri (6 ffcr Infer mrf i*rmri (’Btr rjptunfaircf 
Aliwrr rtmdifn, f. nh Hcd, Montreal, I'ntmd*. Hdlirt rti'Mrnli sciid 
Anrjtfrn to I . C. 8., 71 Kin.Qtu.‘w, London, IF. 0. J, Etuflnnd 




9 Such beautiful lone, and *o easy to 
playt Just lunch a Ley and btow normally; 
yo« can’t miss. Nu thing to compare with 
these pew P-A Clarinets, Trumpets, 

and olhrlT P-A inatrumcnld. Fully guaran- 
teed; your aucccuH immured. Soe your musk 
dealer or write direct for beautiful free 
Wok. No obligation. Easy terms. Greatest 
fun, caaUflt with P-A, Write today sure. 

lira 

PAN-AMERICAN 

H3 P-A BUILD INC ELKH ART, INDIANA 



cAMeirwAVUT/OM 



Lite him* 
JrCfls of 
felLuvi' 



W » fl[ien*N«l , Lil KTaihLaleK SPARTAN Training mllb^Iiaa! 
Ft-andnrd CuIlC'fre* <?F Ifnlvenslty plaa^ciDd cumCUlum wlJE 



give roU AvLntlma iriLnins that ii'ill rjusliry ft:c p^.Ltiona 
ntvw OuCrt. Advuntaifea FfiOiOfJ* aflillatlon fiuklriliLir AIX- 

MtrrAL Commarclsl «jhi Miiitury Airpleiti. Uu«hmI[pI 
y-par.-ruLmii QyLne weattLer and couiilry. Government mtd 
Army ALr Cnm* AH kwwh Mrrhnn- 

irul and FLii^ht. Write fnr lliukiralvd CalalfiP'- 

HO ME OF THE DAWN PATROL 

C*Pt- MAXWETLt, W. BHLFOUH, birtclor, 
Depl. TUL«A. OKLAHOMA 

SCHOOL OF AERONAUTICS 




How to Win Fortune, 
Happiness by a Book 

Mnary r..;.t atamil*] In l.f-c-n i.vjiJnwn nr 4jflVda..p n. wten*r. 
Tot, BiiMh tnaocy. itn^hi -as*r ■««.! by «*]!er irate. ib»ua.U/ 

SiirraM develo[>* iuelt. MareoaL C! n i mu|£f- 
LtJira'jnp h, umtfJi dll klartnd Troro UOQKi. 
Ttfi.il tlOW. Cjrkrr. tf ibm! di UifB, irrtlpfinhc Bay. 
Fat- flr+k HOW Ulll DC, writ* your unit mid iiJJtta ...-. 
piMUELrJ, ti. -ti today to 

H. A it. Cu.,£41 H, St-, Melnw , M*«Mth|ia«ttt 




See it J 



Ewry opemtor and ntBchsnSe nwdR 
AUDEl.S NKW AUT( i C3U1UK. I hln bonk anvett time, money And 
worry. Highly etltlot^cd. It present 1 ). tiiEt whole Bubject ol auto CQfr 
Chantfss; 1 — Ilwslc principle, I — Construction. S— OtWf&tlUU, 4 — ■ 
tfervice. 5 — Repair. Easily -untlarattKid. Over 1500 pages — 1540 lllus- 
tnvUucib atowlne inattie vitwa of Biodem rorj. Tru-cks and busaa 
with instructions lor all service lobe. UIbrcI Engines fully treated, 
SjB hilly illustrated, to set This Asifstinca far Twnalt 
Mm Fill In md Mall CbupAn Today. 

*# COMPLETE, *_ _P^V_ON LV_S 1^ A_ MONTH, 



KNOW 
YOUR 
CAR 



tala 

Book 

JUST 
OUT! 



Name ■ 
Addnaa _ 



Always write your name and full address cleirly when 

anr.wtrmp advert ihrmfntH. 



OccupalPM-' - 
h#f *rkv*c* — 



pu 





POPULAR MECHANICS ADVERTISING SECTION 



READ// - this is (W* 

IMPORTANT 

MESSAGE^ 

fot rovf 

I Five minutes reading time NOW may spell the 11 
difference between success and failure later on j] 




Nothing can be more fatal to inventive 
success than procrastination. In a great 
country of more than 120,000,000 souls \ 
where the inventive spirit is encour- 
aged both by government and by a free, 
competitive system of barter and trade 
— it is but natural that often two or 
several inventive minds may be think* 
ing along similar lines. 

WHY ACTION 1$ IMPORTANT 

This may — often does — give rise to 
complications. Thomas Edison is con- 
sidered the father of motion pictures. 
But it is a "known fact that a man by 
the name of Leroy was also an early 
inventor in this field. Edison was more 
diligent in taking steps to protect his 



rights. The Patent Laws favor the man 
who is diligent, 

Not so many years ago, David Farns- 
worth was an unknown Western farm 
boy. Today, still in his early thirties, 
he is the president of the Farnsworth 
Television and Radio Corporation, con- 
sidered by many as the outstanding 
inventor in the field of television. Sup- 
pose Farnsworth had procrastinated 
and failed to avail himself of the legal 
protection which our Patent Laws 
make possible. The story might be dif- 
ferent, for at the time ho was conduct- 
ing his own experiments, some of the 
best scientific brains of the country 
were wrestling with the same problems. 




WHAT TO OO FIRST ■ 



VWff wry llrSL Step IS l-O fLIliy infmrrt yourself— KNOW WHAT TO DO- 
Flml civil hurt lliF ] •aid'll 1 _iim-- can prcLerl yzdu, wIiju *-z L"[» arc- nccciaf)' 
in iipuly For * IMu l-i it, wHai hi pud cf it aht-lrli. drawing in' ’■dlR'ClAeuW la 
IH't'dH] — wlvsdl Other tii 1 1 hi-mI Invent rim hnvvi i |a,> p rtt nniierl tlrninwlvcs. 
Thru? furt i and many lunev .m a-lmply mud cli-nriy vx|ilntnisl In ihi- FIl^K 
t-nulii thqwn Oh iliitf _ “j h^y nre yrjurs fop t|i<- aAfclnic, W i tl'i tJai:Tn 

YOM ean miLLiCkly piarr ymars^lf orv Ulc SAFE, SIDE so fur sm ytmr 
kqnwlMir^ nr Ptelflfll EHWfrdtirt- Is cdiin*mrf|. Th# faumn l^lnw wu pul 
LhfcTi* f&if YOU] tit- it NOW! 

42 YEARS OF 
HELPFUL SERVICE 

For forty-two year* It has been 
Uljr privilevL' to Resist in venture 
ihn country over. Write it- 

■ .■ confidence. Ymir will 

l.i« answered fully. 



MAIN OFFICE : Stt-C VICTOR BUILPINB 
WASHINGTON, D C 

Pltbiburqh oWicc; £14, H Empire Building 

Gwlteinml Kindly sen it mf n( Unix FREE dipt eg flf 
yo«T IhxiUb. "Patent Prtutriltin" “SeLliitif a>, 

tiivfntl[Hi ,h . AIm.i IrieluHv a lMtl.12 cupy nf your “fcvl*. 
OeiKf tnyditlnn^ Tiima. 



68 PAGES OF 
VITAL FACTS! 

These Interesting 

ktook s have an sisera 3 
the iquea-tlona nf 
thousands of inven- 
tors. Your copies 
will be sent, by re- 
turn mail, write 
US TODAY. 



Address 



riaei* amj State 



ftECUIERED PATENT & TRADEMARK ATTORNEYS 
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PUT THIS IQ40 



savc %50% 
30 Myf trial 
EAsy pay plan 



CONSOLE 

29 ? 



$ 

COMPLETE 

™J, d WEST radio CORPORATION 

Pept» 15 -K Cincinnati, Ohio 



HOW TO M ODERN/ZE 
YOUR OLD RADIO 

M/D WEST PA CTOPy-TO 'YOU , 
lOt* A NN/VERSARY S PE CM L / 



WFTH 



ADAPTATION 



Here's today's biui?cnt radio value- — 
the 1940 TELEVISION- ADAPTED 

Midwest at sensationally Low fac- 
tory* to -you- price. Ama^inu foreign 
reception. Absolute ■iHlhi'acliem Emit- 
filTtee.1 On money- back basis, Other 
models from $ to 17 Tube*, and up to 
$ Wave Band*. •Send Ic postrard 
tor FREE 1940 catalog. 

arfenis j-naJre eoiy ertta money? j- 

Sea Midwest's Answer Ip TRADE INS? 



CHASSIS M YOUR 
PREfINT CABINET 



SEND le POSTCARD 



OR WRITE TODAY ! 



midwest n Apia 
CORPORATION 

Clrtclnmtl. Ohll 



I 

I Dipt. 1.5- K 
I Rend me you* HCW 
| F R E E earning. 

■ eomptptr (■] e?i a j Lf. -of 

! ymir liberal 30- 
I day Trial o IT er and 

■ tar Tory - to - you 
I prices. 



Namt. 



Addict*. 



Tawit *,..,* State. ...... ! 

XJn«r-AReDts Mate Easy Extra Money. ! 
F:hef:k fieri* I | for ct&TiULa, ! 

■ 




MEN - WOMEN AGE 18 TO 50 

Eligible tor jobs paying 

$1260 to $2100 A YEAR 

BOOK isqtlaint renulrL-rru-nifl. Telle now we tirlp irsin vou to 

C* 1 ®* B-:»vl . t-s .iliii ■ i*u i ujm* wlih hipli rrinrh cic-r^-imary fuj- jii.jH.lnijiient 

Cnmirmri school cdm-nUnn usually Hullic’lynt, Don't dleliiyl Wrtt* today! 
ol tli trail fit. PftTTEHSQN SCHOOL. Pcpt. *%, Rocket tr, nTV, 



engineering 



DECK EE 
CN TWO 
YEARS 



SFfilj ^ICAL AND A 1 TUE D CO L'Kfl.ti . ti ^ Lkdi 

ASD HlJKEl SAVfcll, Ourra A m ilipuimi L >r K 1 m- 
trw jl. Al-d. Ii'rburrul. eirLlrtum, (. JriL, AaTUTHHJticfcl. 

Uliininri ALL i ■ ; i r- n Ji .ln.t- All Coq U II I miJp c. Kip. 1 r M 7 RbfrEjbbrw- 

(irjii uid DjtwL. tihurt intcn^iTfl ei-.iUH** 3 unit 4 m^ntJ-n in T;ur- 

FWL*'. IWr r Ilant. DJcr^l-k Inr-tir, i.l-^trw Itt-friti truLLa*. 

Ijic. KkWlHrit modcTQ KH±Jr.hn»nU LOW TUlTlD}{, I’ul.llnn 
. . r, w ini'] hotriL 'rfammaili *r aimwrtul (rudjaMi in 

I . 35, *m! Iwtlfn, t:ir» J <*. Apfiriarnl hjr InUUIlr)'. ♦ iidul.HHl liy DiJwntON. E*< 0 «nir.iiuljid 
hy nlninni- On* *nii qplil mu ntirt in h*pt,. pbyfi oiuinea ojieiL year tiHiDiI. 

Will YE AIL HDudfEie» wiiTwm CnlaioK hw*. 

FINLAY ENGINEERING COLLEGE 

1*01 Indlinj Annua Kinui City, Ma, 



MECHANICAL DENTISTRY 



rniiTFA-^nTT!^ bdrrijiul, IfrUrarlkro— to* tw.fc&kJ 
■ I* iniiiiriltu i^portun iir— not mn*r,i*d 

Oy AsJal IiIoi# a env SioMl Pnnift*rii n<ril ilOKfllf-Lo hitlkmla *rahp»rltijr 
j™y Vum I Inlfl to jHirrRiiiin, mA. QuntUiFw yiiti wod 

C^rf MP2 IpLp or i>«b I 1 iikI-h'ib, [lip or ELhfLt *cliOi-r, K* 

HrJn.1 f r. l •.. ,{ inh;.u r'-’JttW't 

OH 5 TUDY AT H 4 ML Wjhm tuy InrurbiwtHBi tip nui iTnqrie Statfr CniEm. 

m IWrCAItltie SCHOOL OF MFCHAHICAL OENTISTnV 

M? W. fluid it. Dnpl. lit Phitiditiihli, 





by learning DRAFTING and 

INDUSTRIAL DESIGNING 

If you ivant to cam more money and 
advance tt> a heller job — equip yourself 
now by learning DRAFTING and In- 
dtt>trial Desi^nifig, Von can ^el prac- 
. t UCkly in your spare lime Eit home — under 
tlie personal supcnisjtm of an Engineer and Industrial 
I^Csigner, Drawing tools and table furnished without extra 
cost. Learn lo draw nod design new products, or to improve, 
re-style, streamline and modernize old products for more 
'‘‘gye appeal” and selling power. 

Drafting is a very big field, hut drafting with industrial 
designing is twice as big. Factories must continuously 
bring out new models, new products, and improved designs* 
\ou can be trainer! for belter pay in your home as I have 
l mined many hundred successful students. I’ll train you 
thoroughly by applied instruction on actual work. Send 
coupon for full facts on “Drafting and Industrial Designing/' 
ENGINEER DOSE. DlV, 3373 r LIB EATVU ILLE, ; ILLINOIS 

fcSH?Wfor^Aa^ 



Llbarlyvllle, Illinois, 1 

Pit’S** -wnit me full fucfs m how 1 cnii train to t^im mnna 
umt &av&nre by IcartdtlsJ ".Draflilli: ItllJ Itlduatrial I>eHi|{ninff, " 



| Name 

| ,\jddtess 



*„.... Aea.* 



I 



Town 



I 



— .......... StatG..._*.*.„.„„. | 



Say you statp (t in Popular Mechanics! 









POPULAR MECHANICS ADVERTISING SECTION 



27A 






made^Z 52 
in one day 
' hisNEW 
Business 



§ Get Into This 
Business Now — 

a business winch Is so 
new that it Si practi- 
cally without competition. This should enable you 
to make really II I G MONEY. Hotels, homes, club*, 
office buildings offer tremendous possibilities. Our 
new OKI ERGER washes upholstered furniture, 

electrically right in your customer’* huorie, wilh ti new 
fioaple&s soap whipped intn DRY s-uds, jYp hifh-rj ttqirftiV 
ihf fabric,' therefore the furniture is ready for use soon 
after cleaning. We have helped liundrecl^ ot men .u e t into 
business lor themselves with our automatic equipment. 
The V. S. Government and many of the world's largest 
botch use our machines* 

Make Money the FIRST DAY 

The Dcltrger in ready to use when you receive it. sn you 
ought to be taking in big profits the first day- We want an 
honest, ambitious man ati every locality* If you are that 
m.in we wlIJ help you get. started for yourself m a business 
with UMPhJous pussibihties, 

Wa llAMt #A D^V You dnn r t have to rettl a 
IlVm *” * ® J shop. You don't have to hire 
a building, for you do the work tight in your customer's 
home. Yum save ihc expense □ !" carting furniture back and 
forth to a central plain; the owner's home is ynur workshop* 



J. $. Corson says 

4b I cleaned seven living rptmi -■ 
aiul fourteen chairs, a? we I! 
twenty-five automobile inteikir* 
the nry first moMh and in de 
$279. SFL" Ilerger Hanson w- i- 
“My investment in your DETKR- 
G l£ ft was the wisest 1 have ever 
made. It is m y most valued asr-et/ 1 
iWreit says : “Made 5.2S.H in 
eight hour--, on another 
made $11.11 If ill two 
half hours." Alex 
business expanded so 
iliac he ahead v has 
DETERGERS making 
money for him. 

Pay as you Earn 

Only a limited amount of 
money is needed fora down 
payment. The balance yim 
>ciid on ea^y terms. Most 
men find it possible 10 
make far more than the 
cog I of i he machine before 
the payments mine due. Every machine is fully GUARAN- 
TEED and sHtistied t P ;■ tome r £ send their friends to you. 

Book sent FREE 

tV>Lle today tor copy of our hoohlet. M ¥eur &wit 
Bailees*, Profit! I h sir nil of Wngi - 1 . ,r I .. L . t n, loll 
Bet m tan pi i m 0 ye nr n round 
own inns and ran Hop 
Ur|t* 1 ckU> — NOW, 

CO, T 553 PL. H«cln*, Wl*. 



Tie liquid touches the fabric wlart 
dinning with the DET€R<»ER. 



VON SCHRADER MFC, CO», 553 Pl. t Racine, Wit. 

Stmd me (without "hligatkin) vmir free booklet idling 
m? hriw- I can Own my >nvn bustpe^ qud became fi- 
nancially independent and haw 1 can pay for the 
DETERGE R on easy terms. 

a me 

Add res 



City.. 



State 






USCOYERHMi 

^ L. — . ..... * r- « 0»IP 



RAILWAY POSTAL CLERKS 

SldOO First year regular 

MANY OTHER GOVERNMENT JOBS 

File clerks — Mall Carriers — Stenographer# — Typist#, etc. 

$1260 to $2100 First Year 

(Sntde school Education Umuillr Sufficient 
MEN — WOMEN 

Mall Coupon Immediately— today sure. 



MANY 1940 
APPOINTMENTS 
EXPECTED 



mXKTJX IXST. r 



PON 

llept, AI9S, RorliPhinr 



I 

I Cuillunen: llibh re tar. wii twill charite, 33 pagr bw* w|tn 
I list of I". S. tf«* vriunetn hLe pol-l pe&lllans, V ■ !■ J hc me also 

1 re gird I h fl an'lsrl**, Jhhjh, wwK, liirntiiHi, tl<i. Tel! iuc lion- to 
I ■: 1 . 1 1 . i L i f y for s p< dlltiu. 



X om-c. 

AtUiyet)*... 



RADIO 



ENGINEERING* bromlriurl Inn. avi- 
ation and police rudlu, servltlnR, 
Nuirjne iinri Mot>e leleitrniihy hmnhi 
thoroughly. weeks'' CEitrfcneeT- 

<ae ccHtnsG equivalent tn three ypurii' rnllege ratlin wars. Hi'timd 
(sublhheil I &74 All expenses Low. Cat nine tree. 

^Dodge’s Institute, Ada St M Valparaiso, InH. 



OPTOMETRY 

Be a l'u.-i nr nf 0|h1f,nst'trj'- Ail unrrmr>l«l prnrpuslnn. Kx«?l1 rnt rarully. 
iVumdumC Cllnli’ maU'Tliil. S«i ^i'-"niLv«l for ikmAi, D*> *, E>>'nln|«. 
I "art ilctte emi 1 1 n^ninu prnvtcldd . rcvUv.-iumiril. 

Col Ir-gt of Oolonrtry. H3* N. Waefs^r Of., Chio-Jigo, III. 



BROOKLYN YMCA TRADE SCHOOL 




Unlimited InFtnrcticm until you 1 □ Mechanical T 3 re- E n yl tiee-l m? 
have nwtered every part nf I □ TJleseL Engine- □Oil Burner 

Course without ndditional charge, IH Ule-el Pre-J .iiuLneerivie 
— t- - | □ AernnaiiUnil PrE-EUSlnenr r Tie 

lull 5hoo t'.cimntnent i Q Aviation MechauEe □ Weld Inc 

I ri excel led luptnietinn { n AutoMwIirtiltp □ Talking Plrture.i 
Fireproof Dornuitories. ■ " 1 RtfriscrahOIl □ Air C'UTidltlonlng 
c -.i n - n ^ i □ Television and Rad IP yjei'Harile 

. riHT]!il I rival egp*. Check yuur I Q Areblteemrsl-'Mei'hanlyal Pfiltlbe 
Interests on etmputi tu receive I □ Machine n r | L o«l and I 'Le Mlhlns 
free literature, 4 a Armature b inding □ Eln/irscai 



MAIIj COUPON 

HIT ftucfrord AVf . , ttrnl, p M. 

Break bn, Vork City, N. T. 

Tfsine^. 

AddrtM, 
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REAL JOBS OPEN 

FOR TRAINED AUTO MECHANICS 



LEARN QUICK! 

8 WEEKS 

SHOP 

TRAINING/ 



AUTO, DIESEL and 
AVIATION msuduxnkA 

WELDlHG— BODY & FENDER 

III train you tiujrkly. mrrertly fnr thin iuBciuatinK work, paying 
up to mi a »'wfc! liasttl oil 25 yeslV experience knowing’ how 
Lu train turn noil, in the 2 biggest, best schools of their kind 
in the world. You Drum with renl tools, on rrsd equipment, 
a complete, practical ronree in Auto, Diced and Aviation 
Mocha nits. Welding, Body and lender work so you ran ntcp 
nut of low-pay jobs into rt oartor in the biggest fidtl uf Oppor- 
1 unity in America today? 

SPECIAL LOW TUITION RATE 
IF YOU ACT NOW! 

Again MeS weeny leads in real value. If you 
write atone* we will reveal a special now 
lew tuition rate that wiJt amitac you, and 
on easy term* it makes it easy for yuu to 
train AT ft NCI ■! fur a big-pay job! Write 
TODAY fur details! 

McSWEENY MEN MAKE GOOD! 




afi y rara’ success means somethin g to you I 
Head how others have flueoepded Yuih 
McrtwEuuy irainioj;: "Jest got thru writ- 
ing income tax check Money spent at. 
your school was best thing ] ever did" — . 
Lee G re i i f , O,; J W, Wiggins, OhEft,, says 
before we trained hint he had no income, 
now baa own business, money in bank 
and to spend! Ci. B. Park,, lad., aayfl 
“Your training fitted me to handle any 
job Lu auto field." These men were 
trained in our fine big Mheolft, beat uf 
their kind any where! 



FREE BOOK! 



Bond now for your copy 
of tey big book giving 
all the lactj and un- 
noiinc preen ( of nmaZLTlg 
new low tuition rate for 
short time ortly— blit 
you must yy ri Le a t unco ! 

Adrirc** near Pwt school : 



TWO FINE 
BIG SCHOOLS 





P 

I 

I 

1 

I 

I 

I 



KANSAS CITY 



McSWEENY TRADE SCHOOL 

Dept, G- 7 , Detroit, Mich., or Kansas Clty T Mo. 

Without cost or obligati Or send me your big FREE bout. 



NAME, 



STREET. 



TOWN . . . STATE, 



I’LL TRAIN YOU AT HOME 
IN SPARE TIME to MAKE GOOD 
r jn RADIO arid 
In TELEVISION 






Eaxy to Sfflrf .... turn Wbiln You Learn 

W.ilH! llji | 4 ., i Alfraii! V i.j M FeElnwPi h 1 1 21 aeliLj I thou 

nm make a wumlcrhil sUcxhMi lu Radio mEt tvlo* 
kiitoii c i i pi i'.lj - 1 1 my hl'Iiv, pvmical. Iiujiu.- 1 Inn m mg, I 
Leach i»Ji in wriur spa™ lime (hmuEh Inlrrr ■■Liriif ex,, 
l.crlmi nLn with real uqUapknvnG., Bi-cry ch.-inul ba L jfhii'.v 
* f lliEi>ri T K.l .r r -f"n I Iftu-lu ■ U- Hi.'Ilu 

■Het Etejviit acid Znaui'Llatiuu i- coi-er*ri You gn Pit. 

SOilMlIied help. N.i |.r- v .-.ij, <>juj ■> . r i (_■; ■ huu'cletl, Isu 
praii Ui’a I — hc> ync(,T>:jii-i,l.i]ili> — «t s i m | ■ I Y ih+---i t-> till-; 

inlnliir that rvny nijin with uvernije KJucntiim ran 
giti'b trif trn)rLsy.tna.klnjt Isiiawk-UKir tfldJrkly ana 
rnul \y. Tau will !»i" ri v n,fiy fnr n RaotniiNh ivf y-iiLir 
■ ivyii . . , or tu Iie>['I down nwxt-iuyini inlu. My 
II 5 "S ( ,VT K Jr >tl Et-Pxlit^ siurw jxm i:,aw m rioba p-n iflu: 
r. I- 

am ED re on /t kt 1 I 1 1 - item u in umi m!- 

01 “ B "Vh + ;■ ■ ]|HW in I YM mum v 

IN RADIO’ Welle SjiravhiTEW Araileniy' of Eln-iir-, 
n1ft.t' r I InJvormlty ti, YV,. WaHliLngtuit, M. r. 




YOU GET 



RADIO 

TOOL* 



ah wave 

ALL 

PURPOSE 

AN ALT IE H 



AT 

HOME 



""I" ENGINEERING 

Earn a Degree at Home 

From A Chartered Institution Of Higher Lrsmlrtf 
E mol uyors Demand Degree Men For Key Positions 
Sk Degree Courses in J'ItcinvjiI. yc>’'i'icanical. itlvsi. structurat. DLr-. 

AlVhiUtCUarjiL. Urartu, tf, Auumiaiivir, Arn>naaEkca|, IL. ■< I : >,■ . FLO-fn u:- 
trativn, Alp Conti! Mooing, ){l?rJlWiV, Mining. Geology, Petrol- -.icn., taa- 
nm-, Jinr-PMrlal, Chrmtcal RnglnevNrig: ArL« ; Selkntt'H ; rhilaMphn 
P*ychDlOty L CLielwl*tiy| EJuc-ntLtJii: Jlu ■iiii'i.'; TrrLLnSnl'L Uw; eli.-- 

mgKinley-AtMucv^n Uix^uate College, AT4f>-G ihtrldan Hoad. ChJcdgo 



EARN THE DEGREE 

r’-i-Vir -lit I'jl'nlinLirY LPj.D.'i. PKILdm, || I, l- Rlfluliy, UnfiiHt. Cftnrrn) ChiIII**! — 
H.ni. l/iw 15 i-r-n-- *pfcn, A CLaFtit-f CVafT 0 piKt|.d^pc 4 Igia|LttiiiiiiTi. ^rnil Pair i!2- 
r-^B" 1 RK E Hullxtia at onoo. No Dhiltatlan. 

T.mfLt Pir Ctllnt I nt. , Dept. Z- H, IU1 Fmirllt tnnui 

S**nl*r HMUlntltii. U.S.A. 



DRAFTING PAYS BIG 

Drafll-n^ Jotui OtLi ri 1'iiy 0 Y 7 S .(HI- S n,Zi-Ci . PO uujnllL. TralncU 
always In tirmaml. Learn, easily at hiinLt In stuire iimL». 
uniLC-cfl-ue-ity, C«iiim(m tdm.'a'Llon enough. Kmplciyjiicfll: ■ 'it! 

YY'iH U L ImUiv r.H- nr,ni(,ieie tnfCTmftljofi. Nft ODIIgaUen . >'•- -ul.-^rm-ti. 

rtONBOE IHStlTUTE. Dtpl. A-1D3, Allan, mini 




LlifoUft’ lHWiP:' LHS 4 F tlF-KAFl 

y ft rf ‘Y _ Y 

.hKTOi rfAEni ii&crji ^:jck w£na 

Fn ra ft* :L'.TMIIT BiClUIT uFClUCiTT dflUTO 



.AGE. 



Know Electricity as Experts 

Know It— and Get an Experts Pay t 

atiocit your future? %A" Jso Ifl Hua,F-i i > today? Surely not Ihe man 
Yvho Is contented to fltanr) Hcllil Know your Job thorntntbEy— pre- 
ktt) yourself for jobs ahead.. To do jLLit Ihls 1 housamld of turn 
uva used 

The Croft Library of 
Practical Electricity 



Tt# Ontl Ijlid^J-Sf l» * CH>inplrt(* Tl.rCfil'-J «durA.tn.r. 3l L .... _ ^ __ 

30 jM'i of ilvirt- * ■!, |Mr iwDi’tt imi *iwfc v j| ii n . I'j.u •, 4<in*- J l h uii'iiih! Jn.iJiL 

rHjT^F Lfi «'Trr wi[*i tl.» ^ ltd -*J ti,Ti-lM*jkH (pj|^ yinf ihiiL. U xittMis mr. lh,it tfc. 
1H(IV||| • ..n nidr -I- . ■ r.l, , I: .| Jt. i-i, w Kun.,1 MJ L l,..r,.LjE Ii Unit jE. )■ c!.t i.lrUl- Ilillll 
of ya.ufl(:i Lip htv piLd .l»rui(*l -i»il rnj» w wi ■- tlnOt trl!, . mj. till ihini* 

Y«u MH-J to k-tio’tf htio-'i n mi tan. n«n«ThtnF¥. n ri ■-»■ '. nr«. '•■■r-- ■.■* •h'U-''". (:>rv.f.irii' nr*. 
Einfuit*. iwltcLtwnrd*. dwtritutk-Ei tir rr,» — «;tBclrk»l nuwbbiWv of iTfirr 1> jm — 

I’l-iaiiii.'.ia in iu »i»v phu mr- eL< imitl lEupm.Ye-1 r- i’lhmii rJ njl-mii t*n-s>*' ul 
I n ii, p tflt.U, pte. — iioiT to -Lj i couplela ,ob. Croco MtiniAtin^ it. ta coiupliucB. 

b TClvnet, 11 SS pages — New low price 
No money down — Easy payments. 

Fill id a jail mnil ihe CBTIlaMi bl tod-fid arid! *■ will Hildl Y&U 1*0 IflM™ I^T pil fnlijllia* 
for Ufi d*Ti r Eujti I ftnih'.Mi Gn n |v|rinrtvoL Wo taJc* nil ih* risk - yeso WiUH HibU|»- 
pon. ir run deride in %-opci iHr hm>k* oftnrJ II .AO In crh itovs and Ibe hplaoei it *b# 

(if W-Ort n DjMbIIL Sen.3 ibe mw-Mi SO W n nd mmm Lht IXHilLi for TGlinoll- 

’ " Tx Ym Tn a Tivn~c~ovTon~ 

MtGRAW.HILL BOOK CO.. 330 W, 4 2nd St.. New York 

Sind ,:■■ inr U 71 if.™' .iftni irw ll.'n tun ftrr*r,TnI tU Cwfl Llbr»ir Pfftf-ttf*! 
Eifticn.iiv. |f j*t«ffn.-|jary f Kill "t-nd -.on FI Sfi in 10 tUi-* .ni -fcl i?l ramiml 
nr.s il il r ari- f rtf JUJ.flO is piidi IP nut winlad. I will rtlurn t-li* ftofiki 
’T" Iniuri prtmip-t (hlpnttnt writ! plifnlr amt dll In AW IIiyh>P 



^ 10 . ii ... 

llpiat Addrm, 

Clur tri aut 4 ... 

FeiidsB + . . , . , + r + - T , , + . + - + , , , , , H .... I . i . * ++ . + P + ■ 

tfumn sf Ga«,nft.tfT. T .... -j ■■ .. .fM-S-IO 



B-fifft writ fat} to tldmrtiacm pleaao mention Popular Mechaniea 
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ELECTRICAL ENGINEERING 

* ONE YEAR Residence Course 

Cutuleitsed course trains you for technical posi- 
tinni in minimum time. Combines theory with 
practical work in we I Equipped laboratories. High 
employment record is industry's endorsement of 
P]]»5 training- Thousands of successful graduates. 

Suburban campus; modern build- 
ings; dormitory. 47 th year* CATA- 
LOG. Give age- 




A' 



ELECTRICAL 
SCHOOL 

133 Tokomo Ave.„ Washington^ D, C. 



BLISS 



AVIATION 



APPRENTICES 

AlflMlNDED tOUTfd TMTERESTLD IV THAI*. 

ING FGIt £UT£RING TJTE WELL PAin FIELD Of 
AVIATION ArrnENTieKH— TiVrUe immediately, 

c-n r Ins-SnK ppimp, 

MECHANIC UNIVEflSAL AVIATION SEHUJCE CD. 

Way no County Airj»rt^ Ick fiS?p Dipt. E, Detroit, Mith, 








STUDY AT HOME 

Legally trains^ mm wLn hlgh- 
! - priHltlRns and bigger euc- 
etna in business ami public 
“if c tiTHdlur vppe 'rtunities now thin: 
ei . r before. Bijr corpora tionn >rs 
L-'slIhI by men with, Le^rnJ IrJijniLnj- 

More Ability: Mure Prestige: Wore Money 

Wb r.ii -' S' 'h| Hi£-p ftyattp^Yoci £■» train it Anina 
durlnjr sl -■ ■ t-Hi ■ , ENijcro* et l.L. H. auretMlul 

BTV.i-jAtofl in F“r.. ry ^tsotlon « th* U, h- wt tunNab, 

all 1 1 it nviUrriu: , inri .iliuy l-l" ■ ■■! ■■• m UvLAhii. t-ww «rt..«ui 

Irfriv . (,.r [ r?ll r "■ Si Ln.’ • -S’ 1 ■» I . 1 * TfMpifiSf fi)| LMderflhlB And. 

"ttutaMbV f ■■*••* i j ItKE. Sr?id f-.T tl.Wh NlJWi 

La&aMo t*toniiun Uniyoi .ity. Dept. 3&4-L Chicago 

A twfH-BH'i'*-"- * Intlitmjrmi 



Splendid, opportunities. Prepare En spare 
time. E:«sy plan. No provioim pjcprrsenre 
needed, Commufi Behoof education sufficient, 
B 4 nd Rif free booklet "Opportlmillos in Phn- 
tujftaptiy”. particulars and requlrenseuie, 
American School ot Photography 
mi Mkliitiii M-. DnpL nil. Chirm. III. 



foriowetfl - butterflies, moth-a, 
[ buy thruu fnr tuLl-ticS LLiikS. (Iwd 

... .. paid- There ere fcirvU* °n tli* Ur*e hw* Ik in 

mj- InrtriK tinni and picture* n-OTtli fl t'> Si fl-rli. Kirnsili-- '>vt- 
dooc --of k. Mft L!iii.-:’ ret Ftul.i now. f*e» ! J Li; tiwii. 
fur illMi-STeted FretpeCtwi-r Nflur * 1 ■wnuU"* uuy 

MR. SINCLAIR. DEALER IN INSECTS 
D» rH, tail U», Sb» HJev». Cain. 



I TTnlnoe FI rat Forts for complete 
show with special eorura and 
cKp™w. M-nfefi'Up. Cililnj fni. 
Co., 251 



T, S. Denltan §t 



Wabeth, P«pt. IS, Chicig* 




LEARN CARTOON INC/ 

Lr-t a prominent ea,rtooht»r tneh you thla faKiUnatlng 
proft-s-ii l«n by mall. /'Knsos-u, in;tnic(ioii, Just 1 1 i; ■;- 
private CutoHne. l.v A ori i-r i iti ' fc fnvf. 

TTiOR-t tortocm I Bts, WrlEr fnr free (trUiS Is. 

RMfflNl H. SMITH. Box C 53 T. SAN RAFAEL. CALIF. 




IN NEW OCCUPATION 



Spare TirneAt Home 




START EARNING NOW/ 



Vo soNctting E No cnnviiss* 
mg: We aIujw you how to 
finke big inotLi-y dfooriif ing 
fiiKl-b-eUlhg GiftWEirE’-. We 

tf.:i m you with ib big $iq 
Artiste OuLfiL We supply 
you with I5fi worth of GlfL 
wares free of estra ebargtf 
nnd show you how 1 a t! if pcp.sc 
of tlii'iu without leaving your 
home* We give you I'estnE 
Pliius for making money. Our 
riresJrle Member soys, M I 
made SHW on funiitur- In 
do e week ." A not her iv j 1 1 e ft, 
“My sale-s were Snfuj for □ 
weeks. This is. my fij't veer/' 
It. M . IV, of til., says, "] did 
S3.ISOO worth of liuslnesa Ijl^I 
year ami over $12,000 this 
ymr," 1). \V, F New Mexico, 
reports, "I w-tmEd nnt take 
f? I DM for Illy Cour&e," 

No Experience Needed 

Vi : 1 1 ii'U ru n v hrt.Tr- a s pl^n d ■ t) ln- 
tOTiiT iillib FLfTaldfi. 

Nn anj',tr. You Ef:on hy 

jl<p|pilt. No nttiOc nlpillii' nm/s-. 
Ilh- Our aiay 3--!i(ifp Method 
QpBkij-a ths vsL-k la ]t' 4 iru 

and friiv lu No nnd fit» .vi m to 
T;i!Lkr Cfloil ft'nirmy proed rally 
From the rtturb 

Qufelc Sales in Your 

Home 

No nppii tn le-a vi! Llie- bause Iff 
rhspose nt ererjUslhii j'ou maki.-. 
tfin new mit<HWulle siile-Bman Nvh 
rll !?ir - i' III in; for you. UK's I g luptt 
So r/ifirklr lirni cash buyi rg for 
rour Q If tiTfljej. 



Mall culihoh fir Frit J'lan 
KlsiHving hoiv to earn joul 1 
DDUtlB u ml lUjf T'roQta hfltilfs. 



11 reside Industries 

Dqil. i 5 l 5 -t’. Adrihll, Mich. 

Fi-ml nia FULE Iloek oei Home Deear^t- 
Ine for i It Ljc sLiiody iuconiu. A lie chi- 
lUiLl of [i I nii IElilC Mill p;iv far mj Cuurs- 
oiitt girt! me big |»idl!i/ biulttcSt 



KAAHB 

ADDRESS 



■ CITY STATK — 



TRAVEL FOR ^UNCLE SAM" 




RAILWAY 



POSTAL 



CLERKS 



$1900 to $2450 Year 

Malt Coupon Before You Lose It 



| FRANKLIN INSTITUTE, Dept, A m 2 , ttcchctbr. H. V. 



Sirs: Rush ti^ me itlioui tharg;e cop ? 1 n( 3 ^-p.ip:ff_ 
bor;ii; f “How to £et U, S. Government Jobs, “ list of 
positions open to men., women, ami full particulars 
telling how to qualify for them. 



Many other government jobs f Name 

City and Rural Mail Carriers** Post Office Ckrkt — Fib J 
Cltrk* — Stprekeeper — GfluperSp etc- I 

Common Education Usually Sufficient A Address-.- 
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A [■ WlM Booklet Free Highest References 

w* U ' Ia fc Promptness Assured Best Results 

Send drawing or model- 

ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 

Listed Patent Lawyer in the latest editions of the Rand-McNelly Directory of Bankers 
and Bank-Recommended Attorneys, published by Rand- McNally & Co T , Chicago, 111.; 

The Baggott & Ryatl Directory oF Qoaronteed Attorney*, published by LcknI Directory Corporation, 

Boston, Mata.; American Lawyers Annual, Cleveland, Ohio; Bankers Service Leeal Directory, published 
by Bankers Service C&., Boston, Mfirs.t Eyre 1 ® Law List, 5 Park Place, New York City; Snow-Church 
Directory Co, Lawyer* List, published in New York City, and the Central Guarantee Co., Banker* 
and Lawyers Directories, 610 Fifth Avenue. New York City. 

WATSON E. COLEMAN, wVcm^T«w"“nV 

REGISTERED PATENT LAWYER VVMdrlf HIVI I \lPif Ua t> 



INVENTORS 

PATENT YOUR IDEAS 

SEND FOR FREE BOOK 



Hpw 

patent ] 



HOW TO OBTAIN A PATENT 

Written by n Fturrttr M*mb*r of th, Enittin- 
mK Corr ■ (1922-241 of lb* U.S- latent Offic*- 

If fpu want te profit by your idea , you ihnuld 
teh* (tup> ta apply fot m, LL S. Patent it 
one*. Your Rut Step li to fet thil Free Book. This 
rntfriitlnr illultrilr4 bCKrk C«nt*ioi VtlUkbk Informi- 
tiou you should K,r*, It LrlU you fully how to obtain * 
p&trrit on your idea in the quickest wiy T With th.ii Frtl 
Booh you Iflll iIed receive a "Record of Invention 11, fijma. on 
whicJl you can EBlily record your Idea, Penanal and n-n- 
Hd nit Lai Service! Your -tale will be penonally handled 
only by > RtiHilered Patent Attorney who It alto a Former 
Member of the Examining Corpi of rht U. 5, Patent Office. 
4JI nim muni cat ion* confident ill. ■' 

MAI l EQUTDI tour hr FPFE PATfhT DOCK, ad RESOW OF IHVETTIDH Firm, 



CARL MILLER 

REGISTERED PATENT ATTORNEY 
FORMER MEMBER (I AM INI HG CORPS U. S. PATENT OFFICE 



I Woo! worth Sldg.. JSth Floor, Pent. 30-A. «fw Vorlt CHy 

MILLER BUILDING. Oept. lO-A. W ASH ING TON, U. C. 1 

F"ii HKNi a-n n ill BP* JFCiUf F FH If 04 4 l “Nfl-W I# OUlh ■ FiltflL” Ud fHf 
I M A ? coril al NLItiSllllM M iPflB. |j 

I nua.„» I 

® addeusss ® 

I I 

b w M H » » a* v wa — — — — _ H — f 



New Ideas now Salable 
Before Patenting 



Practical, useful inventions may now be Bale!? marketed 
without patenting eupense. Write tor J>r*ut that we enc- 
CMBliilty BfrlL both patented and u upo. be »t*d Invention*, 

Chartered Institute of American Inventors 

Dept, 4, Barrister Building, Washington, D. C. 

G EARS 

In Slock — Immediate Delivery 

Oejira. speed reducer*. gjirockel*, thrust 
bear log*, nesiblfl cwipifcngft, pulley*, etc. a 
complete line in carried in nur Chicago utock. 
tjan rilsu quote on BpCClnJ tears of any kind, 
Ben a uj* your buteprsni* anti Inquiries. 

Send 10c fo* Complete Catalog No. 10 

CHICAGO GEAR WORKS 




440-4* M. O.-ihlvy Dkd. 



CHICAGO. ILL. 



PATENTS— TRADE MARKS I 

All cases submitted given personal attention 
Form "Btidtnes of Conception” ieith Dnsfruciioraa 
far u^r and "SchtmtU of Comment 
and Attomepii' Feta 1 ' — FREE ! 

LANCASTER, ALLWINE & ROMMEL 

talent Law Ojficvt 

g 412 Bowen Bide. Washington* D< C.j 



DIETERICH & RUTLEY 

Registered patent lawyers 

S12R Colorado Bldg. WASHINGTON, P. C. 

Hf-sl-kT m Plo/mUt Mid !'t* 



INVENTORS 



who derive larzrit 
profits know and teed 
certai n a irn ole hu t vita] 
facta before applying for patent*. Our book, Patent-Sense, 
given theme facta; sent free. Trade Marks — Copyrights, 

LACEY & UCET. EiL ISO. 635 F St. N t W* Dtft. & WASHERGTOH, Out 

BUCHSTEI N^S FIBRE LIMB 

SocthSjTg (ok lump, cool, light, plrraay, 
Cwrsft lit Bruces for till 
defertaitiiBL Fair [Erma 

FOR ■ i | f D. RUCH STEIN CO. 

COMFORT X/ m 3ii Alt Sflua, -Mimea^ns, m. 





Earn Cash at Home.* 



We paid M, HI. $1174 fur except i ana I cellur cra^i 
Soow-K, ng muJOiroomvl W.j funii&h man ci-i Ma ;. buy 
till crop®, Pi|? FPf C Mlrlure tn>ok crllr if your 
•rtllnr, Jihcd, horn . sultibiu. E it. 1 fi Ofl . Write tn<My, 
united Cd , 3B4S LlftMlrl Av., Dept, 303, Chicago 




ANYCNf^-^CAN QpE#A 7 £\ iyM * \j £■ 



BRAZES 

Arte ' 

SOLDERS 



No*?, aP elect He Wcldfitu, braslrtpr end finlrkririir 
Torch, comtleta with tkiwct unit, gnpi^les ;irui 
fiupr^ifS. Works IHSTANTLYflft any |i K bt 
SBckob Does n fkmj' i aqd nndoruj pepAif jiiivs 
Ot nruiuin^! y 1,0 W *0 J1 1 n m i M UrtL , E ru n . 

jiruL'J i i i ll rjtiu?r metila. Indhponaabla for 
A^tc, Body and lender Ke pairs, and tinme 
reoain™6hap, faciory, farm entrinecr, jani- 
tor, sheet me tnl, radio and bicycle repair*. 
Anyone eafi handle without previddB eaper*- 

10-DAY HOME TRIAL 



n I c Inn trnnEiuri?, 

Writ* hI ntic4 fur PTirnf^l Tnlri>] 

Ccr. Try jl ie t E lri crlc Tcr-ch. I~.z :<> 



r,.w Trie* OT- 
Vn it our H*4h 



07 pi - ■ re (ro* br hriplnp to Irividuce it. CtfCTRQ- 
T0NCH CO.. atlJ- Mil Michi-jiirt rtvc„ Chk.--io 



Vlklldi 






'BUSH 



tJetfiyS are flatlgerqil* and may be very 
coeriy. My personal etrvli'e juwiireii 
proimpt action , strict confidence, and a 
mintmn til or estpeiiae. l auitiresr, ittnt you 
Rend me a model or drawl or akot-Ch 
and description of pour invent l on, Mid 
IB.0Q. 1 will make a anarch and report 



promptly aa to it* patentability and send I 
poti a copy nf my 72-pape booklet. Or, If ; 
yon preTcr to road my booklet ftret, mall l 
the attached coupon at on™, I will also ! 
oead my " Hword of Invention" form. 1 
(Over year* es purl cnCc iifl a Registered ■ 
Talent Attorney.) 



L Pi Randolph, 



302-D Victor Blda.a 
VVaShinfiron, D.C. 

pleo-se send me at once, free of eh a rite, your 72 
booklet and “Record of iqvchlIod" form. 



Name , 



n PER son QL COOFIDEmiRL PRTEriT SERVICE- 



Ad druse . 
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RUPTURED? 

Get Relief This Proven Way 

Why try lo worry sdang with trusyya that Rouge ynur 
flesh — press heaALty <m hips and a pi tie — enlarge open- 
— fail to hold rupture? You. need the Clutht. No 
leg-straps ur cutting bests, AuioenaLLc adjustable pad 
holds at real opening: — follows every body move- 
ment with Instant Lucre used support In rare Of strain. 
Cannot slip whether at work or play. L-i^ht. Water- 
proof. Can he worn in bath. Bend lot HtJiaaLng I’ll It K 
bo-olc, "Advice To Ruptured'* and details of Liberal 
truthful CO -day trhit raETvr. Also end or&eme tits from 
prS refill usera in your unis* hhorhood. Write: 

ClfVniES SUN'S. Lfept. :it, Uloomflelil* »\v Jersey 




Gn» FIS-: TTKEt ■r'.ii Iftr. Adm* mLy'.iH.ikpii. 

Lwdted an IHajiH a Nerlhre er L. > Pitnusl renter, I-F-f+tliSI--.i. , i| 
iifc yt-trt. M-vJ-Tn re ni pm rat. nt-Hil ins Inn fair*, <'lr**s 
[‘iM.'1-rrnEKn rcr VOt.lt i-j Hfli Eire iwrn •rut t'ni'iil 
‘■t liilii Iriiinlitc. J^iid fiw Jirst iioak, "VVliAt E‘. i'ji Mar 

H l.ii ‘ il^ I K!siijw A tali 111. t t 1 -rj : L. EH- JLi.UnL JEudj-' ub-d- 

■ iijir.fc civijrtHq. 

L. L. aocdx Trade school 
P trtlaml Orif<4 



TOOL & DIE DESIGN lllG 

MACTiiriLfiii; Tractc-. Nat n ■rorTeRpcisirt.cn re eemrsa. FravlEral PliO'p train' 
i in' In llie world"* Indus mNliJ center. Write teday for full Infurnwilim, 

NATIONAL SCHOOL OF MECHANICAL TA ADITS 
Dept. 13 tin W. Ln-kc fit. CTiitago, III. 




Greater biuHjri unitlES now lti mlverUstiig. 
Learn easily ami uuk'kly In spare ilrna, 
FrarUtfll work. No lest books. Otriosiah- 
IN fieri school, Low tuition- tC&Ry termg, 
Xaut far free fcootJet flfirl nquUnnenis, 
Paaf-DtVlt Schflul al A Ova rtl i i n g 
Dept. 1J&3, 3641 Mich. Aw.. Chicago 



TELEGRAPHY 

Tausfhe cbuitHiEhly, Renewed ovpartunltL«» dm- io ItaLlrond Retiremeni 
Act nnd Incr- use'll IhikIsu's-.; .sanne railroadfl «jcri-i! rr-t 1 1 ic:d nj; shortage (if 
efficient operator* now. rvkrv branch oV kaiKa ai.s» Taccht. 
School L't-LuLlLitLud 137 1. AIL expense* Low. Catalog imu. 

DODGE'S INSTITUTE, Kano St, , Valparaiso, Ind. 





For Beginners 
or Experts 

Wrltlcn bo you ran LtU- 
rteniancl every word, 
by weLl known en- 
Hlncera and nrthitccls.. 
De Luxe flexible Lhid- 
Liilit. rmarly pajjos, 

I54fl hluf prints, e&urtfl 
add dia^rELiua: prepares 
you lor a Kuud drafting 
job in inorhantrat or 
ATCli uwt ural lln p=i . f^ent 
fnr k.i dapa" free use 
L t you mull coupon 
immediately r 

Those Instrirnrents 
Jnclirded 



BOOKS SENT FREE! 

OK APPROVAL 

S VOLUMES— SECOND EDITION 

Only 15 minutes & day whh tbnw* WON- 
ULk hi.h rK,^ ran prepare you lor it good 
Ubuflimj Ini), Mechanical and arrhlrecttirai 
drafting from alruplc Straight linos To Im- 
portant winplex plans, a step at n Tlniel 
Built eapeefilty fur beylnnent. for men with 
only immiDSLr sc h i>n i L rut I >n if ring room 
practice, PLUS ENGINEERING, niude 
I'l.L-H.y nnd clcnr. Invludr* complete in- 
formation on hluv print reading fur 
build Lnfi and machine trades, 

0I| Fief I Big Demand Bi| Pay 

f'urr.sirrinl druft.^n-.i m ,ir«-nn.tLY ni , ‘TH- , ’l ’!■ b'-i J|rS- 

Lii d n :■ 1 -l-.ii-n l|j,£- U I,: l.'.Ht Cil- J.T 'j.i.'-l :l *rt-L. 

TIlee'i |j*e Lfiti I ■ >.- k: in iiiji^ — FOE DRAFI^itEN 
TIAVt [liOdJl CEJAM-K-! f-:in .UlV.IXfJJMJSNr. 
Hduiitl. tn^icaiiitiiuE wrirk, cut tc Isarn And da. 

M.Lii( »Lv - i’.lv if Luc-k-> — ■c.-iil wuguii Iih u 

wt unit t^F y.i iit.«rir. 

f .t imr'i e*m^l(Lnp mainAnuhfp >» [•<* A '■'fTm-h T) 
f-iAnioai S&rirtb iii-i: it aK -bb^F-f tf £f>i h 

fltUia CycJoj-*dld .J JrO.ril’ig. jj 

Com plete act olhlgh prittlsdruwlne Irtsl ru- 
mento if you send ror these hnriilm? 
Pooka NO w, Those instruments ^ aiiso- 
lutely ACCLEFatf! unrt nrc parkEjid lu velvet 
lined leatherette pnrket raje. Splendid 
value, hut IneLtiderl with thc-no hooks. 

AMERICAN TECHNICAL SOCIETY 

Drpt, Drpiel Sfith St.. Chitajd, 111, 



it., ChLEifi. III. 

Ifcn fnw mna 

nolhinr lu*L tf I "In-Min 

A tnuntli - 1 ■ . ■ . I Kt.He, 
InFttUllhtllU AM rult- 



5 J D«i. ... 

jOEjrr.ll I - ............ L ....... . 

IVmmi Iittvh l«U«F Htnlinc ur. u; r..| iiiivh, rmplugrcr'a Jiane Aod adifrw* ind Hint 

ct Elb Irudt -D1IF b-uaFDCHi I-.:«.|| M A rcri-rumrb. 




PATENT 
FACTS! 

Your ideas may be worth money 



Prwifc&I F acts You Wilt Want to Know About 

DATTKITC trade marks 

rrt I til I W COPYRIGHTS 



• These C- A* Snow A Co - 
Free Boohs will save 
you TIME anti MONEY* 

Now OHht uf Ariirrii'ji‘ 5 . ot(ln<l (irmn 
of patent atiurn^yt offers y*u im- 
porijmt fa-eftf i j is. Eiow to prijit-vl 
an.il r amn icrdultir jour jrJtftj . . . 
the very far I*, whlvh con Kavy you 
wasted Ji»nr( and iunuTi^>apy ex* 
PCHM. Tln'M> fyr-e hook-* arr ha *«f 
on 6S yrnrx" experience and tell 
you r-VACtly what In do lO proletl 
jour Invention. 

Find Out RIGHT NOW 

HrfoTo «oinp ony further with 
your idea— Kt fiiirr you nro on iho 
,L riithT track," 1 You will he abl« to 
know hr fare spendlixp more lime 
and money ihr eo^ts and proced- 
ure in oblaihinp a patent, lti the 
books you will find the plain uti- 
fcwer* to iriu'ftiana that have long 
balJiifcd InvruloT*. 

Confidential, quick service 

Our years of eiprrimrr In Jiclp- 
tnp other* should mgLi 1 you lead 
prrfrclly *af+? in dvultnp wilb thi.ri 
reputable firm. All |[U[drir^ uro 
answered Immediately and held In 
alrlctcd confulmer. Write today, 

TEAR OUT snd Majj Coupon Today 




c. a. snow & co. 

Registered Patent Attorneys Since 1875 



113 SNOW BLDG, WASHINGTON, D. C. 

fiJr-nf If-meri : PJr-FiRo 51m rl me — wLthmjt rej^t nr iibtiUaliuii — yi>(ir 
KkKK IragVkfi, "SujfgitMLimJS On flyv^ to Commriif’i.iSIZL- Veur tn- 
VcntJ nn‘ ' and '"Kciw We I'ruLecL You," Also CfrtJ firfltj on at 
Inven t Lon fcKrtrv. 



N 



Slrrtt aid No- 
tify or Town 



.State. 
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OLD LINE LEGAL RESERVE 

LIFE INSURANCE 

ONLY 



77* 



PER MONTH, PER S1D0B 
OF INSURANCE 
I AT ACE SI)* 



CHECK 

THESE 

LOW 

RATES 

AT 

YOUR 

AGE 

FOR 
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46 


1 7D 
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.96 
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1.25 
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1 .79 
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frJ y 1 nHJ 


premium 






in.ii,.<!T irm.-innuAMy. 






■ Owl mb tu 1 1 <w , . 1.1 l-a, 4tr. whlfh ihu iKillry is -ufTWrl, 


I'll-' 


mbnlniLim anu>tiii!« ih^ul-iJ arei apeb 2 1 


to 45. 


si .i s-: -Hi 


ID 3T>. 


911. CHIU. Knlrn Khdvn anc flcitf* 


half 


jiiinniinitiHl nltit iH^ylnnliiC; 


liEih yau. 





POSTAL’S FAMOUS “MODIFIED *4'” POLICY 

Cut) And lean valuti; guaranteed S' 2 % dlvidtndi; automatic 
iium |U|finti<(ctiUH and all itandard fn-»li lorn. 

full dataltt. 



prtmi 



POSTAL LITE 
of new vohm 

lias, paid out 
W(t* th*Ci 

is o,o4 a, eoo jM 

to. ita poli-cy 

haMiii .liiij fee-ra- 

rficianci during 
thirty hv<* il, l- 
Cnvaful ya«n. 

11 thi* poFicy 
dvM fil yftur 
np«li Postal li' 
*u** <Hhf r 
standard forms, 
mtn or women- , 
1 C to SO. 



cou pan 



Send 

^Postal Lil* Insurance Company, 

■ all Filth Avo., Dept. W j C 1 5i, 

| New Viirk, K. Y. 

■ Pend me wilhotil ghtLjrallon com- 
nli'Fe Inform,* t Ion sboiJl your |i>sv* 



1 jslere 
<:«t M^iEflad ' 

; paid of . . . 

I Occupation ...... 



I N am* . 

Street 



about 

policy 



vent 
nit roy ae?. 











Hinm of f he Sweencv Aviation. Schools 



IN t 2 WEEKS 
INTO AN 



PREPARE NOW to Step Out of this Door 

AVIATION JOB 

WITH YOUR FUTURE GUARANTEED 

Yciur dn'im nf 41 - MB' [“y JoH In AvLnilOn milly rim rahlc iillfr 
Avtalinn [nrlorlf?, airlines Mil Ulrplany nrBti*j4Pj-U need ItinusaniU of 
iffliiu'ii met) rlgtit now. Sum iralnlnsf SOW j,ir a Million mm n- -urt-ji 

y iiit future. 

35,000 TRAINED MEN All ur^CTil. r„il| Tin:? "fine -put fault] cho 

iimiTFr. !.| * u , nation r ci UII-ULBUl- fllrli.ru-h fin 35.000 

WANTED IN AVIATION iraieutl inm. They w«m m«r mi un^ 

I Hi.-jiia-si,- iif lark i't sbrl J I ■.'■ I -worhntcci li 
ha* teen neff^sirj- to hold. up $ U iKt.uuu , duo wnrrj, iif equ I ruiicnt. 
if* yt.ur 111 M ujiiunLly to [pi-t into the worths liii^m.-wi uaki (nifuMr* . 

Why licit fiit dt'liit I h of Swcmi'ji TmLnl-nj; 41 r enihe! 

f A$Y TO LEARN THE Ttie Sw-rt'iiey SyMen> nf PnctlflT In-slncr-., 

ruirruru u « h,M ' Oii-KvA It annyle and ctiF-y. You I rim 

iwtfcrf E I WAT wLiti tools — lborh on ■nadt? rn alrMaiit- 

I'HLi Ipmcnt Ln U|iA«-thnnlBiitg nhgiid;, Vnn 
iiFr r. Lid 1 1 Del under Guivnimpnl |-Ej Left 5 ruslTuetorB,, 



till H 



SPECIAL emergency 
COURSES 

Oil t-ri nu f pocla 1 shun rtiUK^f Lit bhn-'L 
J 41 C 14 «| T ■ I : r i m C h l'm'i Jl r f - 1 1 1 "! i"i ry - rui.- i ;i] : wh!iJ i 
Lsi^;, Bim-aft h .titTbiif MochBiUra a il Alr- 
J.d:iin MK'lunir v-a| r c-d uccfj- 

(id 1 he Fiirt.t. Write fur FRFK tfOOKU i' 
— ‘■Op-l.w rtu.i 1 1 U«a in AvLatmn " LtHjay., 



Ei J. ft » eerier, oi'raJdcm of the vmnrf's 

JSHrychi n-n (1 iwm -iicri'-xfu] irmly ■schoi.Ur. 

H|i L t till 1 IWtitFt- iiharr.'iy£' 1 ? 11 U- r§4 D □ 1 : y ],y 




Tt? ■'f 1 *i>i.Ll dud t.ul-j SU’f* Iif fcluat in fi . S. 

101 -C ADMINISTRATION BLOG. 
FAIRFAX AIRPORT, KAN 5 AS C ITT. K A N. 



SIS RAY JOBS 

SHEET MCTAL 

CRAFT sndiAHSM I P 

aircraft Welch no 

* * 

AIRPLANE MrCMANiC5 

4 - m 

ENGINE IMCCHAWIC5 

* * 

PLIGHT ENGINEER JNC 

t * 

AERONAUTICAL 

[HGINfEHl NG 

- P 

(NSTIHJCTOP 5 A E HO- 
NAUTICAL TRAINING 



•HUiSuaKI Uaii to Ida^U/ 13 ^ J)owtq \ 

There It no EutrilititlB* lor practical Irainlnu. tREFAREI < 
NOW I UP iufaiTanlial arOEqacU in raricus (i ranches ef J 



AIR CONDITIONING & REFRIGERATION 



PLANNING, ESTIMATING, I Nil All IN G, 
SERVlClNGjN3PECTING,tALI1 ENGINEER 

Learn thru tfie nry arid ptaeiiee do 
actual hiachimi and equiurnenl pper^ 

Afrd try ittf-dflot* in lab? — "Modern 
Methodi in Modern Facilities 1 '. Thi* 
com&Lrle emAftiiahQji U de^ulfd tk- 
cluiivefy to preparing men far Air Gan- 
diEioning end HelnQeratlue. Train in 
I he hear! of area lest pole n Hal trade de- 
nelepmenr Ganvenient Day and Evenina 
Caunes— Pay a? you learn Plan^Se* 
fer yeurulf <*p<f id many I rain the 
TeEhnktam Way' 

TECHNICIANS INSTITUTE 

LltahiPif by the Stale *1 Mew Ifeik 

* 344 MEAT I4th STREET NEW YORK 

1 rtVWW+VVLLVlMtVVlVWW'LlVVWi'iWW 





ow to Write and Speak 

success 



T Oday 

for this New Luern Iutm to edvBJica ytHiTWfl finantipllyl 

PlpPt BAA U I Fnnf tOfiBlfy by puttiAt wn-irfT 1o lyark lei I 

l n Li DU Un ! TflU. jf Neil (jr.'Lr ahililu iirfci ljivnei, \ 

ILLINOIS^ BROWNE INSTITUTE 

53 W JACK SOW aOULEVAHtl CHICAGO, ILLINOIS 






AT home: 

Lcamlo ralnr DhOtoa and ml nlttufrat 



bon. 

Huai . 

Mopes At HtOM' 1 mixt peq1I^T*■nl•iFltB , . 

NATIONAL ART SCHOOL 
360 1 Hitbivin AvO. Dept. US) ChitApD 



Share In Elect ricity s Prosperity ! 



EARN MORE 
MONEY I 



*,-* i These 3 Big Coyne 
Electrical Guides 

can help you do it. 




TIi*' 11 1 s -www: py Job* no to lluifto wtio inww lw« l Ton «m’t Isold 
Koud JiliP Of I 5 C-L. nlti'Bd— uiiL^i you kno<* yuur hIUCT. The U)«l JehB 
IWo<l fviy. 4i ni) jmIvaiA'i'UIi ill ;:u In iho follow who ih |in'|)an.-.1 PreuarL- 
nmv for li|P xpIrnStd OisnorHmli n - i M n FVCTSirtT^'. 

Tint Cdyn-r ElfCtllCAl Rr.frr..m C 1 " auid« i>T- full uf f-rtulltTi] 

ki i' If p)mul KlwifU-Hy. hniJlt). ItofrlRcrnti n. Air fundltialilni; nod 

Oil fCl iri dt i nw . They ui> mi L l vi-nr* nraci urn | Bxi-vriPlire, 

t-Lf-nrly wrliien, jiUnUr | M n(tLiii U e, Ceviiw modem 

liractlrtf, Li|i'to-dnie mmliiHls a liTurliH-sil 

l^ilninB ymynm Ui Ittliuw* jour s>kui 4ind 
iulvajire juur I'nmltiff ppwor now. 

3 VOLUMES. 1100 RA£K. OVER SOOO 

ILLUSTRATIONS 

So me if lire Bu'i.jri'l "■ rovprefl 4.1-1': — T-: I ■-. rri-riry 
xiynmirn, fvurtittl ay^oniH. Ti'k'^hont-?, 



. -- - ^ (o (how who know howl Tou 

■™*1 J"b w Hi‘t rt j: i-'-:>i. | — 1 1 1 1 !(■£& jvii yuur alulT. The 



Illtimiiiallun. UNif-r- tk , «-J iTfr - Pnww 



flUniC, 



Annjtlire winriiTiif, Motors, GonerAiora. Con- 
vurtfrtu, Trnnflvnaft?), Swluhljuapda. tent ml 



Slut luiiS, 1‘iidlci Ct-lajs. Aulnnuiilvii KlKlfiriiy. 
Dliitl Inline*, flrfPlE'wraliOU, Air CLiiitthllaci 
niff, KSillO. TelPYlBlon, etc, Fill In nmJ nimt 
.‘tilijHiii (or in diiya trrf ncaujlFinllm) ijITur 
no nbi lira 1 1 on . If ymi t||>fliEi' 1 .. h^j'. ilso 

linokfl licnil IJ.00 til 10 (tflvx ;inrl hlltPH 
H3-.00 1 1 I'T IrUIULh. Mnll Cljl-IVSH NOW (p 

Cojjkc Ktrctrlcal Hchool: 5-tK.l S, FuUlin.i $,1., 

Cl|Ji"PB0- 



FREE 

with Quid es 

Rlfhl hop, iv | tli 
(i(ll M>t of 
JtuLdep, «■(? off pe- 

(un 1 vear’a frfs 
atlvl« by Coyne 
Erifrinfwe m a nr 
liftrl I'Si'ai pro!..- 
lama. 



MAIL COUPON NOW 



H. C. LEWIS, pres,, COYNE ELECTRICAL SCHOOL, 

StH> 5 . Pmlmi St. . Qfrut- 30 -REF, Chi-cage, lllinms. 

fi4*nd TTir ytiUT Ij- liltr Ct-ync KJnrtrl™) Hi f I rur.n . Gulde-H. Within 

In liiiifi A.FLV P P(j 4 ”i.| vlftjjf Lhe luH-.ks;. f]| .rtlher rtlurci Ih.’m >j-r Send 
Qjid Uirn l).Qn 41 month fur -i rticmllin. 

NAME ACE OCCUPATION 

ADDFU-JSlii 

EIT3' ST nil.. 

ESftlTDDYED BY 



Sometimes advertisers are unable lo respond to in- 
quiries due to lack of complete information. 



POPULAR MECHANICS ADVERTISING SECTION 



33A 



POPULAR INVENTIONS ^ 

(Continued from page 22A > tj | v j 

J TANDY for the hunter* fishemlan or 
camper would be a newly patented 
demountable cabin. The patent covers, in 
combination, a complete automotive unit 
with a truck body having .sides and an open 
end. The cabin is constructed and ar- 
ranged as a weatherproof building suitable 



J 




for habitation while on the truck body or 
when removed to a camping site. Plenty of 
space is provided in the cabin for sleeping 
quarters, a stove, ice chest and other 
equipment. Steps for reaching the rear 
door of the cabin on the truck are planned, 
as are substantial supports for the cabin if 
it is desired that the structure be mounted 
above the ground at a camp site. 



TZ>AINTERS would find useful a newly 
patented attachment for paint cans. It 




consists of a circu- 
lar metal member* 
with a flared 
mouth or upper 
section extending 
upward beyond 
the mouth of the 
paint can and 
downward into 
the can. A flange 
within the can is provided to support the 
bristles of the paintbrush when the brush 
is not in use. An opening in the attach- 
ment permits dipping the brush into the 
paint at will. 



C Due to the fact that many of the devices 
described in this department are still in 
the patent office stage and are not on the 
market. Popular Mechanics Magazine can- 
not undertake to supply further informa- 
tion regarding them. 




DIESEL 



RAINING 

—including 

AUTO MECHANICS t 
MACHINE SHOP PRACTICE 




No matter where you are or what 
you do, JVrFll'flttai Srhaof# no w offers 
immediate trnlnfnpr to meet jour 
Ffiecifte needs. It’s A LCsled. flexible 
r.liLci to fit your circumstance* — a 
plan for those seekinjr Immediate 
shop training as well as for those 
who ennnot Ifive ujj their present 
employment untf Income. 




PRE-TESTED TRAINING FOR YOU 

For 35 ycfliM Nalional SchonLs,. rec- 
ognlud lender in Trade I riftl ruction, 
hps helped wide-awake men to SUC- 
CORS, Tran.'porla t ion allowance of- 
fered from liny point in u. with- 
out ['Mrs cost. Karn room atni board 
while learn inir. More than 35,000 
CTaduatei have been m as is ted, Estab- 
lished 1905. This million Trade 
Sch'H^I will supply you with a sin- 
cere, honest statement of facts about 
the opportunities la Diesel, Automo- 
tive and Mechanical fields and show 
hnw you can earn more imy. No 
exu itfre rat i 0 n* ; no mi ^statements. 
Pre-tested, easy-tn-lrarn methods. 

SEND TODAY FOR FULL DETAILS 

Amusing furls nn.- JOlir* (Or tin' nuklnj;. 

l d f ■ | nwiii thp ctnipcri For free tu erasure, 
So oLhLSjfailmi. 




TRAINED 

MEN 

E«t TOP PAY Jobs 

Dlewl Indintry 
Diesel S-ervI c I n a 
AuLo Induitriit 
printer Plants 
Mac in lie 5 harm 
Aircraft Fljints 
Mining And Marini' 
Mctlmnital Uopti 




Litormure 

Mail 



a upon 



y Request for Free Literature 

NATIONAL SCHOOLS, Dept. FUA.n 
4 UOi:i dearth Fi^iKna Street, Los Angelas, Cal-L 

Flfaft St»J tttti u ith&ul nblifrJiOn. ytrar Ftf.EE LITERATURE 
J ad information about Difftf-AuiO Qpp&rtiiHttiii. 

NAME ACE 



NATIONAL SCHOOLS 



IQS ANGELES, CALIF. 

m 

(jjtnpl«p- 'Tj-jJoinu in 
Difcfcrll l 4 :i;J Gil tnifinej 
AuW jad Madiint Shop PiMkt 

• 

OlJiril Track Schoul in 

Mall Cmijltiii fert FftKK Utfniturc 
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GET IN 

LINE 



FOR 



BIG PAY 
JOBS 

IN 




Today 9 s Fast-Growing industry 



Ah HtH’vl ;i ml piju- hinny orders In l- r<-a sc- „ Ihn welding Industry 
—Like any other new iiuin. 4 l.ry— fiices the problem of getting 
cupnble, named rind fortified code welding operators, tccbni- 

clans, engineers and rued The application uf k:ih and 

electric welding is almost unlimited— atriTaft, diesel, a u to inn- 
bile amt building. Maciufuoturimi. assembly and Industrial 
plants insist upon men who are I ulIjuhI na I'spert |i met leal 
operators — with a thorough knowledge of metallurgy as ap- 
plied to welding 

Welding training offers nm ea^y way to get into I nisi new h for 
ymirsplf -with little nr im initial investment, Jianufaetureri 
of vuddi[iL r equipment will eouperate. 



LEARN AT HOME— SHOP WELDING INCLUDED 

Itii' using Vlilrsuro Tfi*h‘s new v- -,u i:i n# t mining khuwai six Liar "M<kU. 
lk L i| (1 kmt‘I l J J.iri' i uu ciii i ie;iTii I lie iiiisic fiic-Cai iiIhjuL Wcldinf 
^ It-tji It lt|m,‘ I fc r i of* Beading. etr. , lit home in junr spare lini^ 
Then, tipun cwiplelliw Of the Imriie Section of >our lourse hi Welding 
Ar-rtirrlirig in Tiiur i ri r > -I Inn rit reemen.t, you me hTongtil m Chicago 

f Trsnsportrit Lon imil rnnni him In hurl by Itiu Colic sc I for .in 3 n I ens I fin I 
eouree rf training in Chi m go Tech's nc-er welding slior-a it here 5"h 
jhiJn jf(Uii) experience with nu t > N.-tm shun 14301 fune-ni omlrr l ti-n 
guidance of esprit welding liiiiruettfri. 



DAY and EVENING RESIDENTIAL CLASSES 

If situBfod sn Him ymi van go m school at nnce you ,.111 si ait here anv 
Jlonrity. Trnin in modem * I mjas—rafn p leleiy equipped, duly svcruftc 
Bfhofll eclueul Inn Is required. Modest budget terms, I lives ligate 
KcnJ t ■: r full infancLsUan nenv. 




BLUE BOOK” 



I ion J i ld SUvTtHi 



n 1 post caH or [fd> coupon fur this hqofc 
LliuaBamlii uf iUrtldllOUH men hi uln I'nnii'.- 
■c use of iitni"SJvimr ineLhodis uf training. 



MAIL COU PON TODAY 



CHICAGO TECHNICAL COLLEGE 



C -600 Tech Bldg,, 11 $ E. 2 Mh Street, Chicago, III. J 

Ple-isu fend nie without obligation free "Blue Book" nit luwr to I 
prepare for 0 belter pay ini: job in WELDING. J 

C LEARN AT HOME □ I Jay or Even Ins j 

under modified OXFOUD PliAN Ue»Ulom jul Classea [ 

AG E.. Oc«ap« L Ion . t 

———————————— J 

Say you Ham it in Popular Mechanics f 



■ SECRETS ENTRUSTED 
TO A FEW 




T HERK ate some things that can not be 
generally told““ t hinga you ought to 
know , Great truths are dangerous to 
some“but factors for personal power 
and accofiip/j'sfijhe/i^ in the hands of 
those who understand th cm .Behind the tales 
of the miradesand mysteries of the ancients. 
Lie centuries of their secret probing into 
nature’s laws — their amazing discoveries 
of the hidden processes of man's tnind r 
and the 171 as tery of life's problems. 
Once shrouded in mystery to avoid their 
destruction by mass fear and ignorance t 
these Facts remain a useful heritage for 
the thousands of men and women who 
privately use them in their homes today, 

THIS TREE BOOK 

The RosiCTUcians (not a religious organiintiOTl J* 
an age-old hrotherbood of learning, have pre- 
served this aeeret wisdom in their archives for 
centuries- They mnv im-ile you fa ahnrv tfttr 
practical ftelp/uinrss of their teachings. 
Write today f or a free copy of the book, *'The 
Secret Heritage,*’ Within its pages may lie a new 
life of opportunity for you. Address Scribe L.F+T* 

&fie Rosicrucians 

(AMORC), SAN JOSE, CALIFORNIA* U, S. A, 



EARN A DEGREE AT HOME 

From A Chartered Institution Of Learning 

Employer? Now Demand Collage Graduate? With OtgrMI 

SB Degree Course? In Art; ScImu-vB: rhmwv.p|iy? iceucnuon; r^yefiol- 
uxyi T-Mlil^- lE^lih: S^^tcuuKy; CiLmlauy i *mL Selene*! 

Tlufololfy I Ijiv: BUilnraa Tn* a n i ■ ■ FT: A(*«»u 1 1 1 luff: .S1e4n:.1ic"i A<iv.; hutf^; 
AirrLrulturo. Kicrtrlrsl. Mcrtiaftle*] , Civil, StruetoPil, DLusel, Arehl- 
rpi-tvrftt. MiiVlnc. Pm-rumt. Auummi iv*. AvrariHvlieAl. Ttoilln. kefriKw- 
a Li o ii, IIlghwe,y H Marine, Air Con dll ion insr. Ueuiouy, |m!u». 

trial, Clwmira) Kr.K-im'urinS, Founded ifl-OS, I TO n- CrIAI*!? Fe&e. 
MeKinl«Y -RMI*vHt GrUvlte Collega, 4150-F SHerldan Roid, CMeaqo 
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Send far my book how to dewlap 

STRONG ARMS and 
BROAD SHOULDERS sfir 

WJtn 120 full nates nf illustrations, EhotYLntr and fully 
^BlfiLbiilJ! t'jtvn.-ist'H lh£S WlH quteliLy d«VClep H IjfSIbilfy 
jirui Ulidie you PTfliui JO'LJiL Kirt-nsth in your Hhou Iriwifc, 
Arms, WrijiLs-. ILuods and Flruvr*.. without any apwraty*. 
This ts real I y a rvii>arkat>H’ cUUU af l'hyairaE Cull urn 
Duti't fail IW) JRi'nd for it N0W-2 jC fciln or 
:J£ie U, inlaiEifP. 

PROF, ANTHONY PAITKtP 

1339 S'Xth Avi. Dipt, G Hfw York City 




Lf-Itru Tocl iir.d pir MakinC. MiirhliilJi't THdP. firriw 
Machine tvcvrN. F\,rn iP-" nuioli m- SM-VAC 
I.i-ani tiy iiL-Euut Wririi in fM'ir Of Aim erica.' -i liC-9l ruulpjiud 
PiKiSjf., Training BilpxfrvlMed by experts. SI me- ft£ 

nvrtUtfcil. D.iV-Kv-miiiik rla ).>«••' I'nwriiiviiifiM. JF'NBL- 

I nw iwtiLpji emplnymom heir Wntr — 

fDFr N'OIV For hfi.-jklrt > L J'rn rtir&l J v*!, -Sg/P !%TX if* 

rntt MaeIiItiv StbOp Training. 1 '" 



WANT A 0000 PAY JOB? 



allied screw machine go., uie. 

Sthflol Division. 

D«Pi fm 5C?B W. Like Strict. Chictp, III. 




PLAY A SAW! 



Product ’n 'tid-i'rlis] music in i days 
..quickly pit:-' popular and cl&sstcal 

nu ehVh re. Nonotmtnr«d r no dreary 

, aucm** tSi'iw 

11)124 llrfHlitndt of hiy (.[udi-nh- |iav* 
siNiuTi-d iFii-iid--. r Jarre d in ^ S-i » .■ ond 
litHdCfr t-i ri k nrdhr-nU'zv;:. Ws S hu n Y ob-l i+lii- 
tiy n H i^riL»- for S EJ 1 lit’! ■ ! 1 ERbpw. 

MU5SEHL &. WESTPHAL 
14* W. Water fit., Fort Atkina on. Wig, 
** 



New York 



Efit&blished 

1902 



AsAt for free illustrated CaIiAaI 
booklet 

44 West 17th St., N. Y. C. 



LEARN 



CARTOONING 



MONEY - 
MAKING 

by America's most famous melN, Hundreds of successes; 
SNiil unlay — fiwn driUV fur pul. ftLidl Die fnr tternLlf. 
tmd blR Picture Chart Lc tost JfdUt ubitii} 1 (stale apoi- 

THE LAN DON SCHOOL HU National Bldg.. Cleveland. Ohio 




atscvuv io 

Ji.lhv hs»:.i at 3i.ir.fl. IriflipcW'-e. l3?-p.igo Mu*4a 

IfiiLjuqui^ J- LliiE w Lt,i you ei jijIIi. Blog l*P.i|,¥-vJ„hi juu 
lilt ll..i|fllf I™-- - » ..“.I ..r.'.-r--. Wl.lr! i: I : L - 1 ■ : I r. I- . I , - fUlliailil 

liMttltol*. 30 j# ,Y- Sdh It- l 5. J.[ il ■ u jj w m. 




Hai*jii5ii?l?el Ouiltt 
Spnijb tulLar 
Piann 



DIESEL 



fYEiUtlntum trainilnfl mlnltitnnt 
time; prartioal and tln'*ry( ionl. 
J&Njern equipmont, hiht! fuffiI 
icucti-prs. Personal instruciJon. 
40th year. Catalog free. ILesIdcnxo OOUTte Id tltroo tnuntEie. 

FINLAY ENGINEERING COLLEGE, 10th ft Indiana. Kinsis C Fly, Mu, 




0 perL*® 11 ' 

1,, t iw»1 
_ ltp tc 



it®* 6 



SURE ROUTE 
HAPPY*- LAND 



- boX^ 0 

,ICAS° . ^ te U 

£SS? “* d da 

. — trfKnrfKF' 




II to. duit' 1 Let today's groal Avietion opportunltLos get 
away Irani you. JubI consider Ihc record at Acta IT I' 
trained men , , . over 7[)d have entered Aviation in Ihc 
last year alone , . h over ISO have be-on pEatod with A 
single famous aircrail plant. For these men Aero I T J 
training opened the door to careers in aircraft production, 
oirrrall mainlenancc, and aeronautical engineering. Choice 
ul thrre courses in Aircralt Mechanics, two in Aeronautical 
Engineering, You can (*kc lull lime Iraining at the school 
or start your course at Iiojti?, Find auI, aboul Aviation 
careers and Aero IT I training . , . send for details NOW. 



Aero Industries Technical Institute 

5253 W«t San Fernando HoadL Eos Angoles r Calif. 



Ah-crait Mechanic* , , * yle/ojjou^co/ Engineering 

Opting U. S Civil A«fsp*v.tk:* Authority r p-iv-t j 
^ 12 Manili*^Akgt<tt_jjifi^jTksjTEjli^ 

EXECUTIVE BOARD 

1 C. A VAN DD9EN JOHN K. NOR1HBOP f 'iiHCSS 

Y:co Pi4vu, Cap- Pianidest ■ Lo^Wkwd 

.-djdjti-d Au-rtfllb ftorthmp Anctal: Nil-, ^ AjUirraft 

<_ bipaiauan L-Oi p-j tat a On 




AOLO INPUS mills TECHNIC At iNSTTTVTE 
l| 5-2^1 W«t San rifluada Road. L» Ar.g«-l<-i. ‘CaUronLia 

I F.eese wrA ■■ i! ■ ^ cn AvIaiLen careers and Aero I T. 1. counei, I am 
Lniere^ted In Ihe branch ef Avi stiver checked below: 

O Aircraft Medbanlca O AwMisittcal Engineering 

^ Q Upiccded. F^casp sand ncca infarmoben. 



Narrifl . 



-Age, 



Addlibsi 

flil v 



.State. 



-top, 



Do you want 



* to go to College? 

. or to enter a Profession? 



. or get an Office Position? 

To get anywhere, you practically MWT flnlHh IMifb Schnnl 
Flltrii. a on cun iCOtLipk'lo our rsimirlLJlerl lllg-h rjc pool Course 
Id Sl J Ali]i Hme at h&iue, na FAr5T hd yuur time and abilities 
permit. Equivalent to rtraldimt school work — prcpiutw you tor 
COlleffi?, prc.'-iimliflKl i>nal examinations, hUuSnEisa. indus!ry. 
Standard ie\ta (urmHhfwl- Ulploma, ■C.' retli t for l f . R . milijetta 
ai ready Ojinfiieterl, single subjects If deed rod. Ijiw tijltbm, ettsy 
terms. A mortca n S chool , f 1 hlcago, est 1 fiS>7 ■ e n rloraed bj- ed uc.a- 
i tors. FJliiub your hicb acliwl eKlucaUuu NOW, VYldUs TODAY ! 



High School Course 

at Home 



Mony^Fmish in % Years 

American Sell oul, Dept. H34S, DrejselAve.at5BtliSL p ChiEago.lH, 

GentlPTueTi: Fiend me FPFE lufatmullon covering npeelii] Iraln- 
lug in subjecia checked below. Nti cblLifatlaii gc my' part. 



nlliilh Schoftl Course 
DAcenu tit inft und AuJItlnd 
C Archltieeture nm! buriilinil 

□ Automotive EnpJ rteeflnn 

□ Business M anaficoicur 
O Aviation 

riRIttfiritil FnftlneerdnA 

□ Klee, and Cas Heft Jgeration. 
L: Air Cel ud it JuninH 



A'fflrne . 



r l > lose] Eng Eneerlnit 
r IJraftinfi and Design 

□ Lfbeml Arts 

[i PH we Jier t(!tn rj- 
L. Mae] iu a ii'n l LitgltieeHug 
P Itadlo and Television 

□ Salesmanship 

□ riUSljlE'NtH I.jlW 

□ Retail Nlerchandlsln^ 
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FINANCIAL INDEPENDENCE 






A Penny Postcard Will Bring 
You the COMPLETE STORY 




Write Today for FREE 64 -Page Text Book 
on Scientific Poultry Raising , , * 



“BUILD YOUR OWN REAL SOCIAL SECURITY” 




RcsJ this book stud start ei Battery 
Poultry Plant in Your Garage* 

Barn, Old Chicken House. Wood- 
shed, Loft, Dry Cellar, Attic, or a 
Spare Room in Your House — for 
Quirk Returns and Rig Profits. 

Produce Fresh, Germ less. Chem- 
ically Fuse Eggs T and Fancy-Grade 
Tender Broilers and Rosatm the 
Year 'round, at Low Cost and 
Spare-Time Labor. Retoi] them at 
Fancy Prlcee in Your Neighborhotkl 
□r Community, to Families, Hotels. 

Club, Restaurants, Hoard Lais* or 

in HiKh-Clnas Stons. 

Clean, Sanitary, Profitable 

The AlUvUT Bitt try *yji*ni hits made 
[iwitlry ra i » I n g Clcifl, tHwltlsy, and nt- 
LrflctEvc |& energetic pffuonj whfl seek 
lenirity ;md Indepewleaee la dLutUfte-ii 

and Klffteri'HaWe Dii ujinlLtm, All-mml case* are arranKetl In bsNviEf^ 
nlLlt feed pm! water [uns attached, and median leu. I fli'anLivs tl*ilcci 
make n^altiMta, order, ami E^ntlitlen ca&ils - ,i ccoisi p I isilieil without 
eircaalte Haber, or fspenso, nr samrlee of lima, No oul.lwr yards 
are used, mt*l ndbnialk- and iie.LlSier criidK i uii =■ don't iilTuct the sva i.-t;4ci . 



a 12-Hi'n UMtry Liv- 
ing Unit— Acquires ho 
More Space Than a 

Hoft-lg-entM 1 






YOU ARE CORDIALLY INVITED 




fur | uP-nime 1 
l Cnvnkivmmi J 
V H.} i 

fcS&j 

WfjfflSiv 
f/PwTd Iromi 
1 1ft;* faKtWvl 



L. 'hni | 
P hew ^ 
I!o4iIhjvA 

% i ■■ 1 

LMrlbd § 



TO VISIT Ilia ARNDT Malfl Deinonatral Ion Farm. 
215 !) Noll lush a hi Way, In Meti'eftrflla, near Trenton, 

. N. J,, Hn>' day. bfllweetl '<* A M Mild .1 I'.M., ami 
ice ir»,mnfi n> 2(UKK) dUckeru of all ane*, m develop- 
ment and prtKluctiDd, in a roEntdetrly EquEpiwri coni- 
mercfil batter? poultry plant, Oh tefi Hum W-aCre 
of land. 

Ambitious, £'d£rgcUfi Men, 'I’MDCrt, BcffS, ami Girls. 



Ait ARNDT Igg Fielery 
Filled with Healthy, Contented Layers 

wllhfrut rscHTknca or pm'ioua knmrltdco cil [wultry, 

lull Id profitably enierprlseH at heart*. Many lirit'c 
started tufh plants for lettlporary owupoiLloH and 
HharKjLal aid, and found careers for life. 

Figure It Out For Yourself 

J>4-|lr r Broilers fiwn Day-old Chirks in IP week*; 
200 Gru, or mure, per cur froth (ivory taylnj? 3ien„ 
wllti Steady 1 nrvUif and Itandsonifi Profits, on 
Si-. Ur i liisvslmtius l ban are required for any other 
practical bua i ntas which JioldJ rdUtl return! and 
prottii. 

IFfrrp TtH/j,v for fit iKtraiciI "E cit Boot, with All 

'■ i ri i c- ii lare nL. Hu* * v Klein, A u <M igation*. 



IILTON H. ARNDT 



Ehni- *$ 
p. o. Su, gos 



Trenton, N. J. 



don’t WORRY 



Why put up with years of 
needless discomfort and 
worry? Try a Brooks Auto- 
matic Air Cushion. This 
marvelous appliance per- 
mils the opening to close, 
yet holds reducible rupture 
securely* comfortably— day 
and night. Thousands report amazing results. 
Light, neat -fitting. No hard pads or stiff springs 
to chafe or gouge. Made for men, women and 

children. Durable, cheap, Sent on trial to prove it, 
Never sold in stores. Beware of imitations. Write for 
Free Book on Rupture, no-risk trial order plan, and 
proof of results. All correspondence confidential, 

BROOKS COMPANY, 457-C Stale $t n Marshall, Mich. 





TTJ!" FLASTOC IeeiIiJ •- Iri,'- need* truinuffuUurera nil fcrnall 
r-: j,! ■ a rn| fnf liljr HrudurtUm. of Lamp anil n,n'l^ Sutml*. 
Art Comlfl atflJ NovelLLes Lu Flatten and Marti jp im i.i- 
liQij. LUJMrlvlUP Ulllirc*H-Hary . i ;i' utttl^rthS makes 
MitOililP SOr sLufU at] lera . Rulibcr fUn-.W* hirnUtiiMj ifar 
r 1 n.idurL Ion. .miijlIL In vestment l-rtiiK^ htlf rclLiriifi. 
IjIG • 'IIAi.V ,-iTOIlK HlrtltrS nmf Imnis [ilftt’fij. Am,. 
tiliiDLLa 33L(.'n bai i.' fluniL-L' t<x? fcil! pmillftily, Our Fllti t! 

T - vi l I L liLlrml ,1 Lii;in'liL you. PL AST tM IMDMK- 
THICS, Di. pl- P, lOflt WJrt.W|lDn N(wY«irl|, H.V, 



n 


n 


P 


Ait 


U 


u 




DATA 



CARTOONING 

JR V t-K ,1 Li i vj.‘ Irir.ifurtUon V'V a fani HI* fa?!'. >nk.,l mutn 

mm i n - fl-y m U-.«rii ai hoimr. witLip tor Fr*o IkiotLiL't 

• iliiM'tiljj ii . r JMjilIk of Iho rDun,i‘. 

IA/ C I I NATIONAL SCHOOL Of CARTOONING 

■ V ■■ m m * 3 T Prrtcn Q Idq . Cr»V«la<Vd. QlilQ 




UALIFY FOR 
RADIO-TELEVISION 



Dove ypu a jiib -nr da yew aft-lt «u^7 In 
iHIlipr i’ii.'.p, Nar ro-ai. ,L ScTiOOlfl C-Jiti c(pflrLl 1 i , l v 
l»l|l yOU, WtllinOl HlVluir UP RHUIIt ffll* 



liluyhiinl y-niJ I'nii pTj,rtlriil 

irsiiplrtm ihtn n-H-aiva Intensive slioji " 
KLrurtlnin a I s.(iTir»r,l pi nn e-xirn ™*[. Kv c ry 






Qpi thi> facta. No mis- 
•lltKmtnti. Ltirit 

AbPUt Util fl(i*ll} 1 p 
plan to At year n««4it 



iiranph ifujtih— H inllu, TeHpvigLem. FiTvmtfciut- 
i ■ i IT. SuLLcid. pty. |rjul(i scJiiiot Jri West, 

NATIONAL SCHOOLS 




MAIL COUPON FOR DCTAtLi tlTCR ATURf 



NATIONAL SCHOOLS. Dq,L PM 

4000 South Figueroa Scrceu L« Angeles, Calif. 

fttqnri} for Free Literature On fUJin naJ Jrf ei iu i. rj. 



NAML 



_\GE_ 



CITY_ 



-STATE. 
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AVIATION Wants More 

LINCOLN 



TRAILED [VI E IU 



Till* Lincoln Govern rrH'nt Approved Sclhtjal of A'dt- 
(.ion vVfUlts Illum'd Lair Jy tri L L Ln lunch wiLJi mem 
HilerctvtLMi in p r i Li.H'Li-^r for irnnil-pay j50*n lorn? wilti 

Air linen,. Airports -ALnjla.no MiinuxaEzlUrorA. llu^ro vst- 

I 'fusion pragrum calls for UwusniAi mwv Lmln^t 

inoju HE A PILOT. S'i , t-] 5 ar.-j here Ebr yuitf qfflrlal 

Government Pilol ILatlnE- 14 Training PLinoi; Imeii 

nLL'Iit, titind. hmuxi imi cron ^’tuuiLlrv fliiniY, BE flN 
AERONAUTICAL ENGINEER. t-r-im, in dpslfm anil 
build 01 ml lint's, Bn- r rny opportUP LU-na fur wfll 
(punrn'tl Aono Kn irlnnrrs. |( (LN AiBBUNI MECHAN- 
IC. Hi U dent* her* COL rea] CKt'crlene-f In Airplane purl. 

KeikIcib Maintenance. Ovompu'l, rotmlMlntf and repair. TraLninp 
pn»|i»rr-.q Tor Gov't. MEdltnlr* Hating *n f mini nl inti!- onipStyEiUMil 
iviili Airline. Airport or Fnirlwry. We aBAE-se Gri»£lu,Ue.-; in loi-ulin;: 
employment. I flfL GrjuLiuin--, iwimtlp 1 placed. with lead Liter P'h'iI - 
painioi. Knw nlTcrlnir part-time employment for LimitI and rtran 
will to in iraltilHCf. WRITE TODAY for wmpitlt InFOrmatiprt. 

LINCOLN AIRPLANE & FLYING SCHOOL 

$73 Aircraft Bldg, Lincoln. Nebraska 




LP 5 L 



MECHANICAC DENTISTRY 





Be A Dental Technician 

Learn hew ip. mnltt' Crowds, Bridges, 

I’IslIlh in I hie aides j ^hnol, licenRrNj toy 
the jitfile of New York. iiJJOO frot 
to-date iiimpaii nr, r >ih> MEI-I Kvdabw _ ._ 

Si'-iiLijni. r Tiy tiTlns. It rite NO IV f ■ 

for .free catalog P and tool offer. 

N. Y- Sell not of Mechanical Dentistry 

125-137 Weal 31 It Street. Dint. 9, New York City 

CARTOON YOUR way 

* TO “ 

dqm t t copy - learn to originate! 

rave wsti ie&ih 70*1 now idcke;atr x 

0KIG1XAL rAR.TOON-S tx home that fan 
$E [_L r Cou roe Kba 16 Ifwoi inJ MO iLLuma CtotH-T 
Send mi rnt 4 IUf a&di-fs* for frit U* hJ lib. Only ■ - > 

RuriURNS SCHOOL. Pep!- M 9. let ?194, CLEVElAND. OHIO 





CAN YOU FIX IT? 

The 5.0 n'nndvr EwMikii 1*11 
iiy *1 Mi llllM ?i> take- 
out ' 1 m ttL JI crtii- 

llal— le k^ll l b ■ • tU’ilnmy? 
in fiirerlitw — In set TIM- 
]JJO— Ili'iw ip pul yuwr 
rtntror on eng-tps imiihl e 
anil Ih* way t-o 

FIX ll- 

e BIO VOLUMES 
19th Edition 

pamo pajM*, litJim HIuk- 
tfliHoitE, wSrlnK dl*. 
Et*ms, etc,, including 

Mjimcip fcnjflne». Aviation 

MptPrfi. Pic-set eng inn. 



r.-n lutpjmaL Just nvpll the enupnn urnl ice'll 
juiul I'ffl] h f«i id iJj*Ke rernarfciibli’ nitlu 
Tuviki.. 1 Pi h n|| i inti, Whether >vi?t sti- n. me* 
rliiinlr a I- l:.'lin-r, i \ j r : ‘ ..- |.pr. n 1 • •■ . n 1 1 " - ■ 1 ,. 1 ! 1 

or driver, if jiini're late retted In kncnrlPa all 

plmiil . i ul i Mil i >1 1 il i 1 tru'rluini. --. take ft ri I 5 lf^ 

ur Lhta l’REH EXAMINATION 01 FEEL 

GET A BETTER JOB 

belfiir Jnfi — Itt lEin hipanlli* mito In luFtry 
ir-- lltllllfilL E'Ai — i rbrinre 1u pO tr.la busln - 

f*r yrHirselr :imJ kip: :l share nr the hllp' 
profils. are Wait Ins fur pfiY nsaw Who even 
half tries to iinpTin-o tiijnteEf. 1-enrti auto 
enulrieerlnK w][h these wwuler tiwks ,i new' 
wav — \ quirk refprenep fni'ii.iyl Simply o^e 
tin? J IFI’V [ N [JKX to look up the answer I o- 
iuico prtJjIcmu, htilh hy several great inn 
nnut.i|le enclmiT?. pud nrliien in simple 
languaEe M ? afl Uddorslpfiil ti 



[ 



tfce- D* lump 

E ol i| - 

Indlliif. 



r .l I lin n, 

ftrslh-tei 



Privl1*g* of cnmullhg Automobile 
Enginisri of A merle An Trchmeil 

Socioty for -0 nr yr.’ir without rost 

you mall coupon immtdlaltlv, 

Send Tn-inttiOv and we will Include ae 
EXTRA vaFurne with ever :t On p-aoes In- 
cluding wiring! diagrams, and data sh£«ta. 



II* i 

I 

If I 

Y, J 



AM(£ RICAN TECHNICAL, SCCItTV 

Oroxvi A VC. A SWth St . tli Fit, A31S. Chitafm, 1 1ll not# 

[ waulil IfJtr !□ srr the tf.vrilim-ic- tsIiLliJik *>( Vbur /H TO RWHH 
1 will 1 571 y I hr frw eciil j c(rl I very ctlTi rST-rsi rmly. liut if 1 chuiiM 1 l". 
r iiiny renum them nciiKM «41ert. If after l" d.iy? H!tr I prefer 1-1 
he* li tit*™, 7 will ^eoh Sfini S3 nml ttfiy O"' lialtnn'e a* in* ram of 
only S3 ;i month, until I $24.«0 Is nalil. P1 i?hw infiwW ennKuJtlnu 
nflfTrihitrfch Ip and oxira Volunia No, 7, as per your <>rrrr nNjve, 



NTnme . 

Addrvaa ........... 

City , State 

Pirn R<> s Tin eh lelfer F5(ji:tnip npr, m'cupallon and iiamr and addrem of 
etnpiOFer and ihat of at li'ii-t out business nmn refreetn'e- 




a t Home 

for JOB5 in 

Willi clii rtpi'rl tiraiijiis out li t 
liraJtlim; lablci drawing board, 
superior druvin^ icRlrutnmLj + , , 
uli .srfir IflfAoul mlililjtiftal first T inn 

lire all "'I In icai-H LlhAlTL.MI AT 
EltiTII . I' It Lb. fj.tJ.Al. 1 ,1'S^f >.N > 1 1 ii in- ^ 1'iiv 
e-iHy. Mail cutlpu-o. 

YOUR OKA WING 
OUTftT 




DRAFTING 



T3ip drnrtsitidn'i work crunEjis frat r ^T-Len businflAq iniprovha 
. . . ami it is impfovinp 1 , . , there pen' ponatructlon work, 
iii'w building!*, new mar nines, repairs find recitnatrurtion work. 
All thnse must Jirtf be laid nut on pnppr. Sn the FIRST TtPflB 
tlint ntuif be faired is the DR A FTS MA M . 



Drafting Is Well-Paid Work 

Drafting Ls rliuin, intPreatiriK prnfc-Bsiufla]-typ^ wrirk. It pay-t 
wr-H ti> strict . . , o(T' L n rnal *ipp(jrtunitie-H lur promotion You 
need tin prevTou^ thiininp ot eipi'rienw , , r rm spec Ltd tAtcnt — 
io Inurn Drafting, ft 'if the -'>te L tid LO-at empfoyment Brlda, 

No machine ever did the Draftsinait’a work . . . and no 
iPlucliLtie I’Ll il bu invented to no it, 



Learn AT HOME 




tune 






your 



di l the Cotleoe tn CfticatTv) by the 
f.wimi(lDe, i ■ si “ v , KLep-by^tep 
t'l: : ■ ■ . . 1 1 ; 1 1 ■ i by this -liS-rear 
ilU arhu l i Draftsmen. 



TRIAL LESSON 



Sample this napy-3e.B:;ii .n eye tom of loam l tic Drafting, ^end 
pofltal card or this cmjpon. No charge uu w or later for lEii.i 
FREE LESSON. Prove lo yu a r«t'lf Low emy it a* lo learn 
Drafting by the C. T. C. method in your spare trm« right 
in your OWN HOME. 



CHICAGO TECHNICAL COLLEGE 



ComTech Bids., lift e, 26th Street, Chicago, Illinois 

PlcuiMi nend mo FREE Trial Lesson in DRAFTING 
and nhuM tnc how I can prepare for good pojutsortFi in 

spare time AT HOME, 

Name. .Ago.... , ......... 

Aildreoe. * 

P. O ............ .Stftte ......... 



Whim KTtjiflff to ad rert tsrr« please mention Popular Mechanics 
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Will You Be Clerk or Manager 



Ten Years from Now? 



IT RELY ( t-hUcould never happen to trai? ' 1 you <?ay. — 
"that I should Kitting the same desk — hu fining 
tho Kamo work — for ten afroipfii prnntf" 

But wait a minute — 

Exactly that .same tiling ha-s happened to thousands 
upon thousands of pirn, it lias probably liiijjjM-nL-d to 
men right, in tJto company you now are working far. And 
— unJpitt you fit yourself for a better iob—thers is a very 
good chance that it mag happen to you! 

Unthinkable? That's what T. N. Dixon of Cnlnml.vus,, 
Ohio, said to himself, Yet lark of training kept JiLui 
slaving away at low wages for a long time. 

TRIPLES INCOME 

ITort> fa Mr. Dixon's own story — "Just after I returned 
from tho war. ouo of your representatives found mo 
Plugging away fit a bookkeeper’s job in Marietta. Ohio, 
ilo performed a real service and explained to me the need 
of further training, and Inducer] me to take the Lafiahc 
■training in Higher Accountancy. After a few men il is of 
study. I secured ;l position with the Trust DojiiLrimrun 
af a National Hank. This was I lie stepping stone r needed 
to various responsible positions iml tiding hand ling of 
receiverships and other important duties. That quickly 
boeaicd my income several hundred percent." 

ANOTHER AMAZING SUCCESS STORY 

if you think Mr, Dixon's success story too unusual 
read what J* H, Krouse uf Memphis, Tennessee, says. 
"‘’When I decided to tako your (ruining in Higher Accoun- 



tancy, I was a clerk. Today l ntn Thief Consult am Ac- 
conn taut for the U. R, Enghieer’s Office id Memphis, 
Term. Whatever success or recognition 1 have had. 1 
owe to your titdoing. I have had po other specialized 
training along this line. Your method of teaching is not, 
only instructive! hut highly engaging. 1 liavo observed 
other courses* but firmly believe LaSalle baa the beat 
to Is© had anywhere*" 

Another bit- of evidence in Mr. li. P, Bari halo w's expert- 
cnee, Mr. Bart balpw is Chief of the Sales Tax Section 
of the Tax Commission of OJuo, a department which 
ham Mi's over tJoO.fMKi.ru H> a year. Mr. Bart halo w attrib- 
utes much of ids success to LaSalle training. 

SEND FOR These Two Books and 

Start Toward Bigeref Success 

Need you bear mom beforo you investigate Hie oppor- 
i uni Lies in AoecuntitfiCy ? 

Or will you face the problem of your future NOW* — 
anti send to LaSalle ami get fun her facts a nd particulars? 

Without cost nr obligation, the coupon will bring you 
two Interesting books “ one a 4K-pago Ijook entitled 
"Accountancy, the Profi^on that rays"; the oilwr 
"Ten Years' promotion la One." 

How about those next ten years — 'Will ymi wait or will 
you START TODAY lo realise (he tremendous upper- 
( unities l, hat ruay lie ahead of you tlirouEh sound and 
practical home-study business training? 

Measure your ^yrlt am! ainbiiion by what you do with 
this coupon — NOW* 




LaSalle Extension University A “nS” 

Dept. 364 -HR CHlCAOO 



Onnciri unltkft In Awnntancy — Chert below find wo will aeml ycra a copy nf “ Ac’ceninLadcy, the PmfosSiOll 
that Pays,” also copy of “Teu Years' PramollOD In One , 11 all WlUmil obUjiaUttfl. 

□ Leadluif in posttluo aa Auditor, Coiuut ruller, Certified Fufolie Accountant, 

tugn tr all uu Hid uej - ewat aijcouiiuuil, et(, 

Oihvi LflSalk OiMKinuniilcs: If more lulorriii: exI In one of lliu other QeldS of buEluco; ImlLriUtl below, Chech I hat. 



□ hij-iiii'M Mtijtmcrrpni 
U Expo ft ltimkkoipiitil 
UC. P. A, OmicHirtfl 

□ Modern Salesman *hlp 



□ Tra fFti- Mane dement 

1 bawl Decree Of I L, H, 

□ F itilii^T r i -,i I M ,l n ,l |H- it, eri t 

□ Modern Bu&lncisv C^t re x pomleneo 



H^tenotypy 
. :Po*ineK5 English 
□ t kp rn me rei j I F.nw 

U E IT eefi vc S pt’ii kl nd 



iVftfW 



Age. 




pPWfld Position 



Address 
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Advertisements in this Section, 35 cents per word, each insertion, minimum 10 words, payable in advance 
To be inserted under proper classification in April issue, copy should foe in PUr office February Sth 

April issue on sale March 1st 

Popular Mechanics Magazine, 2t)0 East Ontario Street, Chicago, Illinois 



YOU’LL PROFIT 

By reading and answering the 
classified ads in this section. 
Hundreds of opportunities to 
make and save money. 



Popular Mechanics Magazine, 

Chicago, Minot*, 

Dear Mr, Johnson; It is uft'fA pride that W€ state, that Popular 
Mechanics Classified Advertisements have brought iff fuacg the 
(roiounf of replies, as did five, other well known publications at a 
oast of only one-fourth of what the other publications cost ill. This 
is a fact w as Wc have keyed oil our advertisements. There is no 
doubt in our minds that the Papular Mechanics Classified Adver- 
Using is the best advertising medium fn the world. We need no 
longer experiment, it is already difficult fo fill all our orders and 
wo are now seeding larger qmirterir, 

font Stlftl letter on „ . „ V r r w cr rvi u b a si V 

Hie in opt office! BARJION <s J£i > SEN COMPANY. 



ALTOMOBILKS — MIDGET CAES 



NEW Filth edition Automobile Racing 
Hook Telia how to build -dirt truck bodies. 
Irames, en^inEa. Records. super Chargers, 
rules, formula. plans. Stock nemversions,. 
touch ter racing, last Fords si.Qfl- postpaid: 
81.15 C.O.U, ftay Kuna, Apartment 15, 
Madlsoiirijle . ■Cincinnati, . Ohio . 

MIDGETS I Builders supplies — builder's 
prides. Cataios-plfttlbocik. IOC. Late lists 
135 used motors, midgets, parts, 2Qc. Cir- 
culars on request. Midgets, BPX 5t3-H, 
Zanesville. Ohio. 

GARAGE Owners and mechanics mir- 
Chase direct at lull factory discount 
Triqlo-X Alim steel selE-locfcirut piston 
rlrura. Nationally rtlstr I tutted. Guaranteed 
oertorpiance Stops cut purnpuisr. Saves 
gasoline, Re- burins unnecessary. Write 
Jor sample And details. Triblr-X Co.. 
3851 5. R acin e, nea t 103. Cit.ica.gn. 

MIDGET Racers, two-pawnaer road- 
sters. mldpet motorcycles. Complete line 
motors, wheels, parts, kits. Handbook 
ca talon. 00 il lustra Hons. 25c. Midwest. 
Boy Chicago 

RECONDITION Your motor with JMin- 
eralitv! InCrcaSe-s compression! Checks oil 
w«atei Formula, lost ructions 65c. H. 
Deve re ana Box Si 2, B attle Creek. Mich . 

MIDGET Racers, frames, bodies buLlt 
hv AAA driver, Frank Smith. Freskneite. 
gf._ J . 

MIDGET Cars, Supplies. Flaw 55c, 
Catalog 15c. Derby Midscts, Woods tack, 
mmols. 

AUtomoutlf Supercharfltra W, Guar- 
ant end mileage increase 25 : power tO'1-. 
Univi'nltr of Detroit test Anv car; give 
make. Vcar. Wrench Installs l£ minutes, 
John Hfltlley, Manufacturer. ST 3 9 Loraine. 
Detroit. Mich. 



A CTO SI FFL1ES AND Et| L'll’MENT 



auto Mechanics replace connection 
rotJn,. new simple way. Plans for tool 1 5c, 
A. C rlranieka, New Richmond. Wisconsin 



NFW Invention prevents, 20 r ,- ttecttieftl 
troubles. Foolproof 50c postpaid. Dis- 
tributors wanted. PonUEit Mulmfncturing, 
9t B Broadw ay. East Providence R, 1 

1 "DRY--L CHE" Tablets. New apper lubrl- 
cation. Seals compression— reddeea fric- 
tion -saves pas, oil, More power, pep. 
taster starting. Guaranteed. 265- mi It? 
sample Jftc. Reardon Products, Box fi02. 
Florin. Ill 



BARGAINS — Compressor, welders, bat- 
tery dmi-K^ra. car washers, attractively 
priced- Terms, trial. Write far bargain 
list. Hobart Automotive Supply, Box 
M -"I iQg . Trow. Ohio, 



IB-t-D IGNITION SUPcrtltnirgEr, 
Sales i Si Mfg. Co,. New York, 



E, 0. 



PATENTED Rear axle studs far Chevro- 
let. Ford and Dodge trucks. Welcomed bv 
automotive trade Liberal commissions, 
write for selling otter. Demonstrators, 
literature and order book, 25c sent posL- 
uajd. fleet'd Products Culilttftfly. 1375 N. 

Hlah land Avc. Atlant a, Cut 

PLATING Outfits, lor auto parte, con- 
neet to a battery, no tanks used, Free 
particulars and proofs, Gunmetal □«?., 

Ave, J. Decat u r. Ill, t 

ANTIFREETZE. Similar to best, For- 
mula 350. Practical Methods, St. Paul. 
Mina. 



AUTO TRAILERS 



ECONOMY House trailer; completely 
equipped for S375 independent wheel sus- 
pension. unit S3 5. Write for catalog, Trot- 
wood Trailers, Ihd., £03 Mail! St.. Trot- 
waod. Ohio, 

BUILD Your house trailer From out K.D. 
uarte, Arrowcratt Coaches. Bt, Johns, 
Mich 

BUILD The famous, tow-coat Jlol Dandy 
Caban Trailer. Complete ulftfiS and Ih- 
strueUcuM, 5<K. Plans to build the- heaittl- 
fut. s t i eo mi i tied .Sim Dandy Cabin Cruiser. 
$1.DU. Trailer Builders Manual and cata- 
log cf frailer parts, supplies and equipment 
—aver ten lui* resting. Illustrated page*,, 
2Sc Order tcirlay Satisfaction guaranteed. 
Trailer Supply Co.. 411- A Jackson 3C. t 
Wausau, Wisconsin. 



MQTojieycLea. hicyci.es, motor 

SCOOTERS AND SUPPLIES 



MOTOFtCYCLlSTE. Let's set acquaint- 
ed. We can saver you mdnev un parte and 
accessories. List free. TrJanjiie, ill! 

Washington. Chicago. 

MOTOR Marvel ready 1 Mead's sensa- 
tional new F, anger Stouter pees 1 20 miles 
per srall ori. 35 m.p h,, ride, rent or set! for 
profit, pleasure, Heaters.. agents write for 
Hocelal introductory oiler, easy terms, free 
Circular. Hufryf Mead Cycle Company, 

DeUt. . G- 1. Ch i caao. _ 

BCILD POWef scooters, midftet cars, W? 
supply tires, wheels, motors. Lowest 
orlCct Send 10c feir plans, etc. Build -Ur- 
Own DftvicftR. PcPt 3- A. 53C North Park- 

side. ChJea-g o, 

BEND ibe For caialrnt new ftiiid uscii 
parte. Buotic. G22 East Grand. Df;4 Moines, 
low A 

BICYCLE Eteetrlc headlight ftCBcratOV 
SI.CMl. Eiimlnates batteries Nfrver nmu 
down. Electro- Mcchunlcjll, Scottevlllc, 
New York. 

MOTORIZE Your bicycle with MidcO 
t-trflp oower unit. Fite any standard bi- 
cycle. Send dime for circular and price, 
Midco Manufacturing Sc DidribUtinB 
COinuftny. South 13ih and Kentucky Ave- 
nue, Sheboygan. Wisconsin, 



BIKE Generators, Highest quality, 
Lowest prices. Electrical Pruducte Co., 

KendallvUte, Indian ft. 

SAVE Thj',. Thousands assembling own 
Comet scooter. We supply parts, tires, cn- 
elnes. Literature, drawing Comet 

Cycl e CO. . B o x 3032. Aladlaun, Wisconsin. 

MOTO»s6oOTEBS. Midget cars? Eas- 
ily built. Complete plans and literature on 
motors, wheels, tires, attachments for mo- 
torl4njr biCVtli'S, etc. IDc. Honsakera, 

Masontcwn, Penna, " ~ 

BICYCLE And parts qataLcwnie free. 
Con non lor IderUJIl cation plate with vuur 
name engraved 1(1 gold. Fastens to b:cvcle. 

K ra use fluno l ies, at, Clair Sjifu'f K Mich. 

MIDWEST'S 3»cedv mo lurs cooler sen- 
sationally easy to build Steel kit only 
s:i.n5. Catalog— 50 Illustrations ‘20c. Mid- 
guat. Bok 1S5A-AA, CtalcaRp, 

KNUTH’S Motorcycle bargains. Lowest 
prices. Bulletin !□(. Prompt service on 
repairs, narte. accessories., Ilarlov-DaVEd- 
son factory dealer. Knuthte, 24 -H Fondu- 
lac. Milwauk ee, Wig, 

:-]/n H.F. EiiKitJHs sultabla for scooters, 
eftrs. boats. At only Ste.p^, Gtear-Vue 
Company. D avton. Ohio. 

At.t.OY Pistons £3.00 — Harley, Indian 
Henderson, Excelsior, dcvclftiut. Cylinder 
grinding, rings, bearings, BA^kcte. chains, 
sprockets, helmets, goggles, accessories 
parts new and used Tor less. Catalogue 
tmd wings pin 10c. Rllllat, 1113 Chestnut. 
St. L bulS. Mo 

MOTORCYCLES, Reconditioned! New, 
U3»3d, pftfti a Lid accessories, All makes. 
Large stock. Bargains. Illustrated cata- 
log, lSt. lqdlan Motorcycle Bates, Rausas 
Cltv Mo. 



INSIDE Dealer prices. Overstocked!, all 
modcta. I nd i ring and Ka-rteya. Rebuilt, 
guaranteed. Dime brings Ift teat Hat. Cran- 
rlall -Hicks. Boston, Mft SS. 

MOTOilCYCtE Hfttgalhs. lowest urteo, 
bargain sheets for atft rnp Motorcycle ac- 
cv&isorLe*. RochesteT Harley Davidsba 
Dorp, 15 9 w. Main St ., Roch ester n y. 

RECONDITIONED MptWCydK, NfriT— 
Used parts for a]J mafctv Authorised Har- 
iry- Davidson dealer, Whitman Motorcycle 
is Supply Co., 4 D5 -5 Southwest Bird., Kan- 
sas City. Mo. 



AVIATION 



PROPELLERS For airplanes, ico. snow 
sleds, boats, fana. dthvtlralurs Hubs. 
face-pUucs. snow sled skLa. Catalog IOC, 
Bunks ProiwtlOTS, Hangar Np. 4, Love 
Field. DeiIIbs. Texas _ 

AIRPLANE Manufacture hi want mc- 
chanit-i. sheet- metal men. welder*). Get 
votir apnlLcatLqn Ih flow Mr list of 25 air- 
plane ehhiPttnies shows names of inch in 
contact about employment, flsnd 2Jc inp 
stamps) to Air lists, COX I4M. Lincoln. Ne- 
braska. 
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PROPELLERS; All IVceS. airliner three 
blade If nd me. net our trices first. Fomon* 
Trainer two OlSW blue orirtl* $4. Si. 
aupnlies list tree. Standard AerP-Craft, 

Ft. Worth. Twm. . _ „ 

PROPELLERS: Three blade Airliner* 

and moodier ft lor airplanes. ice boats arid 
other u-u routes. CorrcctLv built and oo-pu- 
larlv DriiCfd. Pro-mot service Specifica- 
tion? sent. Irtr Universal Aircraft Cts . 

1 lk: F ort W orth. Texas. 

AVIATION Apprentices — AlrmJndcd 
iyuiLK men Intcrejstrd In training for en- 
ter] nn aviation OS apprentices Set ad on 

uage 29A. 

IDENTIFY YOU reel I Tlth aviation! Bend 
thin dime tor huge new illustrated cata-loir 
] :-. l i nt! i:tufl exclusive personal Aviation 
Items. jewelry, gadgets. otc.. at attractive 
prices. Send dime tpday to Karl Oft, 

D ent 5fl. Yfirt Penna 

BUILD. Fly your own motorcycle -Dow- 
ered monofllaije. hame- Easy, Cfn?ao Test- 
ed i>t:'nj.s Jt pH. Aerolech, Bus: 7320. Fitts- 

bn nth. Fonna, 

JUST Out A practical course ]n Ovina, 
yj chanters. only S3 &u complete. Aircraft 
Directory. Athens, Ohio. 

AERO Blue HMk wives spcclficaUaTvs 
400 airplanes 200 engines; itlustraliuna; 
approximate cost many used planes t other 
valuable information Bond si. Oft. Air- 
craft Company, Arcade Bldg., St. LdUkS. 

Missouri. 

100 AIRPLANES S5P u'-p Terms, trades' 
CracltHWS. motora, salvage. Big winter 
catalogue 25c. Used Aircraft Directory. 

Athens. Ohio. 

LEARN To- flv free. Folder, dime. 

Oh mover. Edit 351. HtffljgatCKl. W. Y, 

PROPELLERB For airplanes. Sleds. I«- 
sled blueprints, supplies, Catalog dime. 
Lor emu a P r ope llers. Niles- Mi chi gan. 

GET Into ’■aviation ! Wonderful oooor- 
tUBitlrS OdMJ r UfJt money paid! Prepare 
at this LLncvln government approved 
(iclipol fur pgs-ition as pilot, mechanic or 
aeronautical engineer We assist k radii - 
ales In locating positions Part-time (itt- 
DloRRsnt for board and room while train- 
ing. Write today for comoJete informa- 
tion Lincoln Airplane &. Flvjnic School, 
2<HW AJ reran Bidw . Lincoln. Nebraska. 



BATTERIES. C ENEP tTORft. FTC, 



ii VOLT Heavy duty generators tS 50, 
Save money on new. used automotive elec- 
trical parts: free catalog. State Ignition, 

52 Culler ton. Chicago . 

PROPELLERS U SA Dp. Postpaid. In- 
formation IOC. Beacon Mfg.. Minot. K 

Pair 

500 WATT. 110 Volt alternating current 
UttllTdiGrs S22.50. Other bargains. Elec- 
trical surplus Company, igs-5 Milwaukee, 

Chicag o. 

EDISON Storage batteries for light - 
power systems. Non- acid. Odorless, fil- 
led] year life Five year unconditional 
guarantee- Bargain* In complete tlafitlnf 
systems. Low prices. Free illustrated lit- 
erature. "gee-Jay" Battery Co., £2 Bter- 
mag AW., Yonkers, N. Y. 

BEE Our display advertisement on page 
135 A. LeJay Manufacturing Co. _ 

EDISON Lila time storage batteries for 
light and power. Eliminate^ acid battery 
diseases Long guarantee All kinds re- 
built generating plants, motors, and mis- 
cellaneous articles at bar Bain prices- Free 
interesting literature t Hawley Smith 
Co-. Croton Falls, N. Y, 



I : Lf.t Tit It AL $ l PPL lEii— E fj IT P>1 F.NT 



REBUILT Vacuum cleaners, Hoover 
SIS as. Eureka. 514.115. Airway S12.D5. V oar's 
guarantee. United Indus Lr Jet. 321 Brottd- 
wbv. Pm ver . 

ELECTRIC Engraver. engravea all rnet- 
nlg deeply, dollar. Hudson Bros.. East 
Syracuse. N. Y. 

BARGAINS — Arc welders, ulsn motor 
generator. Write for new bargain list tdl- 
in k heeds. Hobart Bros.. Eos 11-3401, 
Troy. Ohio. 

ELECTRO- PUR I BE : EL.-dric m-iic.l. 

Writes- engraves all metals 51 -00. Hcnlthi 
Lamp; dual rav — ultra violet -infra red. 
Promotes sun-tan vifamin "D " Automat- 
ic- ac-dc current. S3. 90 I>etaik.. Sever 
\f,u c,-: -1 y\ j- H cotta «<■ C- rove. CUlCagn. 

ELECTRIC Eve. with wlriipf diagram, 
llleraturo. 51 00 uoatnai-d Photocell . Dent. 
fi1> ia:t Liberty B treat New York. 



inexpensive: Electric device tells 

when donra opened violated or wjre?i eut 
Plans jl.OO. Kit B2.50. Doctor Ciaireia- 
HOdOV. F.O, BOX 129B. El PASO. TtXUs. 



NEW Alnico bht magnets balance In 
mid-air (pair fl 10i . Horse shoe tl’trt lifts 
50 limes own weight Si. DO. yfechanJcs-, 
Box tul i . yiiinsL'iiDulis. Minn. 



A lit CONDITIONING 



FURNACE Blowers (22,50. J3 rr wheel. 
Also lamer sJZj-.s for cooling . air condiliOh- 

i nor 2 &Dii cf’xt to ae odd cfm. S47.5f» to 

CIril.M. Variable speed eOUTfOl. halts snd 
PLiileys included. Reynolds Mfg. Cp,, 
Grand Ranids. MLch 



ELECTRIC FENCING 



SEE Our display advertisement on page 
i aa a. LeJay ManurftcHiring Co, 



WLL D ENG— BO L l>E li iNG — PLATING 



LEARN Arc welding. It's eftsy — Bft big 
pay 'oba — Complete individual instruction 
at hare cost ol materials used, Write for 
details. The Arc Welding School, Box 

M-3-40S. Trwr, Oh to. 

A C, Welders, plans, material. Free lit- 
prat u re. Holge reon's Service, Canton. Kas. 

LOOK! Uses automobile battery! Sol- 
ders, welds. Flam 20c, Paul Dicksan, 
Rearonsflpld, Iowa. 

WELDING Equipment. demonstrator 
bargains. Request list. Hobart Welders, 

jgpg M-3 4D4 . Tr ov Ohio. 

BUILD Powerful a.c. welder with starter 
eollv and 55. DO. r No winding!. Line trans- 
former makes 200 A Welder, Complete 
plana Sl.O-Q. Information dune. Hi-Folni 
Electric Product s Belief onjtalhr Ohio 
OONBTRUCnON Plans fa* so. arc- 
Welder 35c. ^B33 Ric e . ChleaflO. 

OXY-ACETYLENE “WelifinB outfit*. 
Sf 9 95; combination welding and culling 
outfiL-i. (35.6# : heavr-duly welding torch, 
■with tips 111 2a; light welding and sheet 
ill Ilul torch . 47,51}; acetylene generators. 
S50.00, Superior Qxy- Acetylene Co.. Him* 

lUon, GhLo. 

SEE Car display advertisement on nave 

131 /L T^jqy Manufacturing Co. 

D.C. Arc- welder plans Cl DO each 1 three 
lor S2.0O}. Build it yourself without re- 
winding armature. 23-200 amperes from 
farm light plant generators. 25-200 am- 
peres from NorthgfcHil , DucInv automobile 
generators. 25- SCO amperes from d c ve- 
hicle motors original Lv sto-rag-e battery 
drived. Welder? Club. A11-343S M-Mart. 
Chicago. For sale: D.C. vehicle motors, 

sup plies, etc. _ 

REBUILT a.c. d.c. Arc weJacrF. all eIscs; 
engine guvef tiers. Idlers. Terns*. Low 
prltt^ Gun ran teed, Service Co,, 573'2 
Cedar A vf ■ i Cleveland, Ohio 

WELD1NO And hundreds of motlcv mak- 
ing uiid mouev saying ideas. 762 IllUjiLt-G- 
iirhO^ and 214 tinge.N ih I940 Shun Notf-i, 
5cic. Pauutar Mechanics Frosa, Room L'4Q, 
2Qfi E. Ontario. Chicago:. 



ENGINES. MOTORS. DYNAMOS 



Boo NEW Motor diagrams, tobies, and 
cunt roller connections Iot the practical 
electrician. Mokes dual -voltage, multi- 
sliced star and Delta circuit*) clear and 
Simple. Also Includes all standard e pi Li 
phase, rc&ulsloti Induotioii. comMavsoted. 
aeries, two and three uha.40. Data lor re- 
viudinv and rcfOlineel ing all types Over 
]Q 0 valuable tables. Money- bools, guaran- 
tee. Price *2 . qq prepaid. Educational Ad- 
van cement Cum pa rr-. La kewood . New York, 

FIRST Class electric motors, We also 
rewind fractions] h.p. mbtoru. RatlLbutli 
Elgfc ahoo. Btreaior. tlL 

OOVERHOB6, Auto engine. S5.QQ 110 . 
A gents C’andec, Llewellyn Ht.. Lga Ati- 
geles. . 

BARGAINS — Plating HcuErston. motor 
genoraior sets, also arc welder*. Now low 
nurea tar large and small :,hnp^. Trial — • 
easy terms if desired.. Hobart Bros.. JBo* 
M-3406. Trov Ohio. 



AIR. Compressors (6.00: 2x2 

S7.0O: 2' .N2 £3 M: electric drills In. 
So. 95 Free folder National, 1915 S. 
State. Chicago. 



GASOl IKE Frvgltifii New :i .t to 5 horue- 
powi'i 1 Barmuns. Burry. Lonmopower. 
34j North Crawford_ Chicago 

CARBON Brmih kit contain Hi K Hi as- 
(breed bni.-shms, 52 eprJnjrs and wicks, 
services 1 3ft different fan vaeuLim. etc . 
ruutars. (!>.35 complete. Reinhardt. 2295 
Cun course Bronx. N c W Y ork. 

MAKE Money, rewind antfl- generators. 
washiiiH machine mutjiirs. construct arc 
welder loc brings nartjculam Cataioa 
material. Ernest Knight, LaSalle, Illinois. 



SMALL Elect, motors, with flexible 
shall? S3. 25 postpaid. McCanueU. 181b 

Edge Wood, Ra ciil t-. fflA 

RSJCLEAn Used nil without cost Pqi- 
tlculars;. F, Cierwin , Fairvlcw. Qkla. 

RELIABLE Motor winding hooka, Las- 
60 Dg, connecting diagrams wind tug data, 
Introductory data selection. 51.00. Motor 
Data Co.. Box 7631. Kansas Cit y. Missouri. 

ALTERNATING. It Horse, lift volt. In- 
duction motors. Rebuilt, guaranteed. 57.25. 
WLlmot Auto Ehp-pty, 2247 Bl_ Paul Avc.„ 

Chi cagtl, 

THREE To ten KVA aJtcrnatlnB BEPer- 
atora. Motors. Converters Suite your 
needs. Queen CJly Electric. 519 Boulh Cal- 
iromift. Chics no, 

BARGAIN — J b Hp. rnotafTH, M "cyclth 1 
phn.se. 110 volt, like hew. guaranteed It, 40, 
Send check tg Erie Electric Motor go., iso 
C hurch, Bufifalo, N, Y. 



MAt’lf |N>: R Y r . TOOLS AND S! Pi'Ll ES 



RALKSITE. Ni*w cue hardening com- 
pound for all typr^s iron and steel Scien- 
tifically prepared. Produces clean hard 
surface 1 of imV depth nr degree bf herdneo* 
required. Ralkaite process gives a better 
case, qumker. Positively eliminates usual 
after -harden I riff rust effect Requires no 
R-of-cjul coulpmcnt. cmolovs pd uimsUut 
methods, Trv this easy-tn-use. amx?itiKly 
efficient tinrt economical caae hardening 
eomuQ'jnd on your next hy.at treatment 
job Send SI. OQ todav lor full nuund I rlul 
cat) with complete directions. Raiitnite 
Company , 372 Clas^on Arc.. Brooklyn. 

N. Y. 

BUILD Your own machine foals. Cast- 
ings a ltd blue abuts at nominal cost Send 
10c for 2 -oolor 2k page catalog. 34 print.? 
covering 12 tnctai-worlclng prolci'l*. SI. 50. 
23 prints covering a wood-^rn'klna urtiJ- 
ocLs. 51.D0. Lewis Machine TooL Co Dept, 
M-5 1000 Alhambra AvO.. Los Angeles. 

GUILDER com piece miniature precision 
machine- tool. All operations. 10c fog 
corncleie information. Walter C. Guilder, 

a Kmgwoort Farit . F augh keet*Sl&- N. Y. 

lOOfl GADGETS! — Giant JO pound kit 
CTii in Tull of VAlUnblo si.^urtmcut ol screws, 
bolts, L-iuts, washers, nears spring*, rivets, 
bruckcts, etc. — worth 57,50, yours only 
II SB. Snlififacllun guaranteed Manufac- 
turers Screw. 3JT-W IIllp olB SL. Chicago. 

KELLOGG Air r empress pu. 46.0fl, Vac- 
uum pumps, S6..O0. Thy lor, 105 LusL lDSricl 

Stref:i. New YotIl 

MILLING Attachments for H' J |q H“ 
lalhes. SI 5. Ob LO 520.GO F Q.B Rvan Ma- 
chine ShQP. 743 Orange A VC. . Long BeAth. 

Gallf, 

DRILL Orincflne attachmeint fits bench 
jtrinder. hand or power turned Handies 
sizes 3/lii to lL”. Price 57.0S. Daurtp- 
live literature PEI request. Traetar-Lite 

■Co.. Sidney, inwa, 

POWER Tool bargains, free hat, Gard- 
ner Electrica l -Su bPl.v . Pofin nee. Oh to. 

PLASTICB. Brass, alumlmuo. DcmnrtAl, 
monel, slui hlc(4 rtecl. gears, etc. Catalog 
i iic Hobby aiiDpljr House. Box 2014, Pitts- 

bnriih Penn a. 

PROTECTENE Lioliid meLal-coatf-r. itust 
and. famish preventive. Ram cl drying 
Removable with RJisolsne, Many uses. 
Can. 500 Norma Chemical Co., Mount 

Vernon, yi, y. 

CASH Buyers af lathes, ahapers, milling 
machines, uyesaes, drills, electric motors, 
etc. Bteln.be nt Machinery Company, 1132 

Lake S tre et . Chicago , 11 li nn:? . 

MILLING, 'la P it- attachmeiits. threading 
dials. 3'- r to 6" four law chucks, mica un 
derail tor attach menus. 8 rr face plate. 1 :, 
turret boring hare, collet chuck aLtach- 
memls. for small lathes. Priced right, 
Unique Mtuiufa-eturltik Company, 4fii)7 
North, 31_ Aven ue. Omaha, Nebrask a 

HANDSAWS NVw. SWHUlili steel; 21) • 
discount. Ke-sharpt-ur-d 3e ft , rc- Welded 
2<h; each: up. List free. Irmea-FlrtkCO, 
Ahdovor. N. J, r _ rT __^_ 

NEW T 1 1 Hp. elect, motors DrilLi, 

grinders. Catalogue l(tc United Indus- 
t rles, 321 Broadway, Denver, 

TREMENDOUS Suipliis of factory tools 
selling out. UrtJla. taps, files, hacksaw?, 
etc Bend for free lists. Include Si?, Ccnls 
postage. Travers Tool Co,, 254 Jackson 
A vo . Lonn Island City, N . Y. 

14" x fl' GREAVES Klusman cone bead 
engine lathe, quick change. No. 0 Cincin- 
nati miller, cheap, write for particulars. 
Cincinnati Machinery & Suupljr Co. , 221 U. 
Second; 51. . Cin cinnati, Ohio. 

REWINDING (Hid 33Q other vb.\ 

uablc artsclea in Shop V Ol. 31^-55 

iKjatpiiid Popular Mechanics Press. 
Room IC40I, 200 E. Ontario $t., Chicago, 
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BOATS, OUTBOARD MOTORS, ETC, 



BUILD YtHir own boat with Bay City 
Prefabricated fr&ttiM and materials. Sure 
i.i.ii to Lumber, fittings, engines lmi<1 

equipment- Bend requirements for Oil Ota - 
tlon. Illustrated CfttiHOfl IDO boats 9 to 15 
feet 10c. Bay Cltv Boats, lac., 1552 Adams 

S-. . Bay city Mich, 

I J t JA'i'H A I L A BO UT Tni i ltuor ts l ,i I,-, 
Data for dollar. Brown hi 3 L Sailboats, 

MurbUohead Massachusetts. _ 

GENUINE 1 New Eilnrude 'and Elto out- 
board motors now ns low as 426.50 f phis 
email tnimporttUtn chsrct.l Down pay- 
ment as low as 3* Ad. Fifteen advanced 
1A4A models to choose from. Write for 
catalogs, bout directory and handy Boat' 
and -Mo tor Selector -all free! Address, 
Evlnrude Motors. 4as& N. 27tti St.. MJl- 

wflu kee^ W ls. 

KAYAKS. BiKtceid r alm-.i 1 S^fes-LI Eas- 
iest built l Address PluyafcS. Dedham, 

Muss. 

BUILD Electric outboard from automo- 
bile generator Smooth -quirt. Complete 
plaits, idc, LeJay Manufacturing. $*7 

LeJav Building. Minneapolis, Minn. 

BUILD Your Own boat from Our accurate 
&nttc rm. materials, etc. Rowboats, out- 
boarfla, luhoflFds. milaers. Send Iflc for 
circular?, Oermain Boat Company. Sagi- 
n a w. W. 9. Michig an. 

BUILD A [Mat-Purchase uarta Trom the 
Welch Company. 32 modeis ready to as- 
semble by the famous Welch System Send 
1th: fer 32 page catalog; full of boat dc- 
,4 Ikjls : marine hardware; motors and 

equipment* Write today for this interest- 
ms hoot. Welch Boat Company, Station 
K-l, Milwaukee. Wlmtina lp, 

KAYAK Blueprint. complete ui- 

Slrutlitms^SDd. YikLng Kanocs, Merrick.. 

N. Y. 

HYDROPLANE 13 Foot, speed, above M. 
Flans S1.5U, Descriptive circular 10c, Hof- 
me l stcf^ Overlca, Mnrv land. 

TEN Plywood boat nlara Sbc. Free cat- 
alog bent build! hr plans. The Rudder. EG 
Murray St.. New Y ork.. 

FOR D-Mr near V-Eephvr marine convrf- 
si □ os. Catalog ioc. Lehman Engineer ine 
Company, Uep-t.. D, Newark, jf„ J, 

OUTBOARD Motors, nil mates. mod 
motors and parts. Stamp brLng.4 motor list. 
Outboard Headquarters, 305 Atlantic Ave.. 
Baton. Mao*. 

MARINE Power -Easily convert any 
Ford motor ( domestic and foreign) with 
Cisco parts and ktta. Complete ut«l^ur 
£5c (com}, Osmlthson, 3644 Lawrence St., 
Philadelphia , Pam*. 

ASSEMBLE Your own boat. Our finished 
knock-down frames and materials save you 
2/3 builder's cost. All typos and sizes. 
Bend 25c for hi(E fJU&ldff. Brooks Boat Co., 
InC., Di, fi agj ii,t ff, Mich, _ 

OUTBOARDS — Save H. Good used 

E arts. all makes and models, Bargains re- 
ullt motora. Crandall Hicks Co.. 95* 
DOmtnan w calth, Bo ston, M ass. 

BOAT Designers are highly paid profes- 
sionals. Complete course by mail. Catalog, 
Westlawn, Mont v Lite. N. J. 



SPOUTING CORDS. GVm. FISHING 
TACKLE, ARCHERY 



MAKE Yqqr rods. Everything in tools 
and supplier. Finest quality. Satisfaction 
guaranteed. iflc tcotnl itp catalogue. 
A. H. Henner 151120 Mor g an, Ha rv ey, T IE. 

MAKE Your own flies, lures, rods. In- 
struction books; “Fly Tying/ 1 "Rod Mak- 
ing/' each 10c. Materials catalog free. 
WllpmarthB, Roosevel t. N. Y„ 

FLY Fishermen! Get mv book “Making 
and Using the Dry Fly/ 1 12.00 postpaid. 
Satisfaction guaranteed. Special get ac- 
aualntcd offer — 14 fine quality dry flies, 
1{!-| 3- 1 4. *1.00. New catalog 10c. Paul 
Young. ettyS-cG Grand River Ave.. De- 
troit. Mich. 

KRAG Sneed action pleased gun editor. 
Magazine containing EtLs rcn&rt l Be. Your 
Krae remodeled game WAV S5.0O, Ken E. 
Clark, Madera. Calif. 

TENNIS Strings direct front manufac- 
turer dt low prices! Rush postal lor free 
complete Price list gul and silk tennis, 
badminton, squash strings Manufactur- 
ing gut strings J5ipce is 1 6 — now sell l HR di- 
rect to players, re -stringers. Split gut 
fr&m 41 GO to S2.50. Write: H. E. Wilis 
Company, UH7 West 47th Street. DtpL. 
PM -3Qo. Chicago, 



ARCHERY Supplies, Catalogue free. In- 
struction sheets lDc Midwest Archery. 
220S-A East 75th. Chicane. 



GUNEMITHING Readily learned at 
homo. Lurn money by repnirloK nctkllbor- 
hood's firearms. Free catalog 26 firearm 
gunam : th Lug texl books. Bamw'orth. Ma- 
rines. Nort h Caro lina, 

GREATEST Thing in camping history. 
Combination i tent-house Single Leleocoo- 
ing tension control! EoCves week-end. va- 
cation nroblems. Plans II. 00 Franklin 

f i Lie n i r i.'.( l ., . Franklin Sonar e. Nr.w York. 

BUILD Olympic pistol. Page 1G January 
Popular Mr eh a nirs. Stamp. Box J 84*. 

Kenosha., WIs. 

TREASURE Finder^ Read GoEdflk ad- 
vertisement Oil p ane 1 35A 

SAVE 4p'r Op sleeping bags. Duek down 
filled. Mothproofed. Regular 133.25 Value, 
by mall £22.95. 417.50 wool buti* Ohly 
SJ 0.95. Guaranteed. Write for Circular. 
Alaska Sleeping cur Co., ill 4 s r W, Mar- 

rloo n S t F i>r tin rsri . Orawo. 

BARGAINS! Ski catalog 5C, gun cata- 
log 5c, camera catalog IOC, Wnrrfial'4, 
First-MadiMn- PM . Seattle. _ _ 

11 OWN, Anawa, raw mate nit La. Beauti- 
ful catalog (aver 125 pictures) And "Es- 
sentials of Archery 1 ' ft handbook <m making 
bows and arrow's 35c. Everyone intending 
to make their own should have this man- 
ual, instruction folder and catalog ide, 
L. E. stemmier. Queens Village, N. Y. 



FIELD GLASSES, TELESCOPES 
AND M1CUG3CQPJ3S 



TELESCOPED. Microscopes, binoculars; 
1946 bargain catalog free. BrOWiiSCOOC 
Co., 5 West 37th Street. New York. 



ANTIQUES. RELICS, INDIAN GOODS, 
CURIOS 



GLASS. Boots, minerals, curloa, cata- 
log 5c. Junes Antiques. Northbranch, 

Kaim.au. 

COWBOY Kerdilefa. sbckeslclia belts, 
western curlw. Free catalog, clematis 
Sne rja ltgt 1 ^. Box 236- 1 3 . Contidgr’ ArUona. 

HUNDREDS Odd. old. dishes. COlha, 
badges. aUmpa. relica, List for stamp. 
Cajicflddcn. Lapel In dian a. 

ANCIENT Grooved axe SI. 50. Twenty 
good arrowheads Sl.lKI. Charley Drake, 

Union Cltv. O -a. 

30 GENUINE Indian arrowhead's. S3 00. 
Catalog, Oeq Holder, Glenwoo d . Ar k. 

FLORIDA Curios, antique list 3c: 13 
sheila IQci stuffed alligator Si. so, Vincent 

Grey, Ormond., Florida. 

INDIAN Relics, beadwork. coma, ennog, 
mineralft. old glAOfl. Catalog 6c, Indian 

Miiaenm, Osborn e Kansas, 

GEN III ML Alaskan Indian made mocca- 
sins: Seal *2.25 up. moose 43.00 up; totems, 
dolb, .gpccialt 1 pa; denier* 1 discount. Alaska 
Native Brotherhood. Box SI, Juneau, 

Alaska. 

SWORDS. Rapier*, pistols. da#gtES. ar- 
mor list 10a. Robert Abels, MO A Lexington, 

A vo, , Ne w York. 

CHINQUILLAS Indian Craft Museum. 
Handiwork of all Indian tribes. Jamaica, 

N. Y. _ ___ 

ARROWHEADS! Gtscmt boulder beau- 

tica. Rainbow variations. Don McKLHop, 

Real na 

INDIAN Relics, coins, billy, gems, crys- 
tals, curies, etc. Illustrated catalog Sc. 
IDO ancient arrpwhaads *3,00. H- Daniel, 
Hqt Buringa. Ark- 



TAXIDERMY 



"MODERN Taxidrrml.it Magazine," 
Green Acid Center, N. Y. Devoted entirely 
to taxidermy. Completely Illustrated tax- 
idermy articles, methods, formulas, pbo- 
tOQ n hg. 'three latent lasiipj. 'j Sf:. 

GLASS Eves, taridermisti', furriers 
AUPPlhes. Big catalog free, Eiwood Com- 
pamy . 222 Smith Bldg. O maha. Nebr^ 

TAXIDERMY Supplies— Quality artifi- 
cial eyea, teeth, genuine Jonas head forma, 
Topla, materials, etc. Everything for the 
progressive taxidermist. Seed 10c for big 
illustrated catalogue. Jonas Bros., 1049 
Broadway, Denver, Colo. 



DOGS. PFTS. BIRDS 



GUARANTEED LRV Arrival. BUftF&ftt«d 
HQiigEtcrE. seeds, flupplleE. Write fur price 
list. Uni\T*mal Bird Cq.. P.O. Box 7. Ber- 
«cn Btaliaa, Jer s ey, Ci t y . N. J. 

SAINT Bernard puppies on approval— 
reasonable fool Fhcicgraphlc prospectus 
free Raya! Kenncia, Chaay, N ew York, 

beautiful pure white police do*s. 
Au-Mmia Kennels, Most'. N. Dak. 



POULTRY AND FARM SllTUfS 



COVERALL Trash turners fqr your 
plows. Two bottom size S19.5Q. Trash 
Turn er Co ,. Lapel. Ind ia na. 

COCKEREL Chicks for broilers 42,95— 
IQO. Faults and ducks. Write for special 
J 'hafchery to customer" prices, Make sav- 
ing of from, Ll- to 3c per chick bv ordering 
direct Irom me. Conrad’s Jackson County 
Hatchery. Box 19, Seymour. Indi. 

4D.WJ0 CUSTOMERS In 40 diffarent 
states annually buy Ip.PVO.OOO Uaviv chicks 
for brullem and jftvers, 21 dlflerent breeds. 
Sfxed chicks • -Faults, ducks. 42. St) — 100 
rfar lignt, uockerels) and up. Free c«tn- 
loaue. W^ guarantee chicks for 14 dAva. 
rtnrnedEate drlivery. Davis Poultry FAfPi, 
Route 34. Bamfley. Indiatli. 

IF You want better chicks, write for free 
Hinkle Chick Catalog. Our prices Are low, 
For cxnmpie. special broiler lots ’'Oil 
ll civics 1 ’ 45. 4Q—HWL Leghorn pullet* S3- 95, 
Many bargains in straight and a?*ed 
breeds, Greepsburg (j^ctaeu. &Q* 40. 
g _reenahurg. In di ana. 

WM5 — 100 A A Grade Barred. Buff, White 
Rocks, Reds. White Wyandblttes, BuiT Or- 
oingtons. EngLish White Leghorns. Can 
furnish seacd Chicks, pullets mid cockerels 
at remarkably low prices. Chicks from 
tested, culled flocks. We guarantee 
*es accuracy and expect you tQ raise 95 
of our chicks. We pay postage and guar- 
antee live delivErv, Will ship C.O.D. 
Write for free circular and complete price 
list, immediate delivery Dubois County 
Ratcherv. Bob si 3. Hunt m qDurg, Indiana, 

SALEM Champion chicks — W e own ID 
birds tliai were World's Poult G' Congress 
winners, including Grand Champion White 
Rock. AAA grade, our best. English Leg- 
horn bullets S13.45. Ileavi 1 breeds for 
broilers as low li tl.4q per too. Free cat- 
alog. Poults und hurts. BaLem Hatchery, 
Box 81, Salem, Indiana, 

i^ELL Famous chicks. Make quick mon- 
ey. Make to 43.00 per f 00, Cas-h proflta 
oaid in advance. More Famous Hvbrid 
chicks sold Chan any other kind World 
leaders Thousands chicks hatched daily. 
A iso leading pure breeds. World's Poultry 
Congress Winners. No selling experience 
needed. Full details free. Write. Famto. 
Rhenai ut&ab. Iowa. 

CHICKS--- SCXcd or UnaeXnl. 53 nurc- 
brtds, 6 hybrids. Business +5 years. Free 
poultry book. Berry’s Farm. Route 13 , 
Clartafla. LOW*. 

LOW Factory prices on poultry equlp- 
IDctlt Wire fabrics. Free 1130-page cata- 
log, BuisSeV Fen Frodueli. 5131 West (35th 
Street . CIucogriL 

WHITE Airatralarp headquarters — Im- 
sorters world champion 353-3G1-3G4 egg 
black Australorp hens. Educational cata- 
log shows customers profits. Osborne 
Farm, Box 70, Hol land, Michigan. 

MAKE Money with poultry. Read Amer- 
ica's leading 1 poultry m agailne lor latest 
information. Three years Cl.ud; nine 
months 25c. Poultry Tribune. Dept. E-fltf. 
Mount Morris. III. 



TKEfitt, SlIHl JiS, ROOTA. IIEKJVM 



IMPORTED Hardy English border cur- 
n at I ons. Large olanti. Write for list. 
Fratrs carnations , R-enton, W’ashinaton. 

JUST Out! W arid's greatest “.Herbalist 
Almanac." BeautLfully lllustralcd Ln nat- 
ural colors. Contains over 2MJ old- fash- 
ioned herb medicine recipes, for home use, 
JOC postpaid Worth dollars! Botanies, 
Box I1C9. Evergreen Park, Illinois. 



F Alt (VIE H AND FARM LANDS 



INVESTIGATE The Highlands of South- 
western Louisiana. Gently rolling, well 
drained, at low prices nn cash rental 
terms. Descriptive book sent Without ob- 
ligation. Long- Bril Farm Land CornOra- 
ttou. 651 R. A. Lone Building. Kamos 
City. Mo. 



YOU Can buy a good farm in Mlnno 
aotft. North Dakota, Montana. Idaho, 
Washington or Oregon in the agricultural 
empire along the Great Northern railway. 
Developed farms dr Cut- over land at low 
prices, suitable for dairying, poultry and 
diversified farming. Farming conditions 
good. For free book and complete drtulbi 
write E. IS, Dutican, Debt. 357. Groat 
Northern Hallway, St. Paul, Minnesota, 



40 ACRES Near White River, unim- 
proved; poultry land. S115, 45 down, 45 
monthly. Free list and literature. Huh- 
bard. 31(3 Grossman Bldg., Kansas City, 
Kins. 
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GOOD Forms available, Washington, 
Minnesota. Idaho, western Montana. Ore- 
Ban Dependable rraya. favorable cl I mate. 
Write far impartial advice. literature and 
list of typical bargains. Specify state. 
J. W H&W. I Ilf Northern ParfcQc Rv., 
Et. Paul. Mlmv 

GOVERNMENT L;md- 1QC acre up. In- 
formation all state* 25e. Nat. Tax Service 
Bureau 1 Q3CA Male s I lf Bldg . Detroit. 

CANADIAN Tan sole lands for a dollar 
an acre ood up. Small monthly payments, 
farms, timber. hunting and fishing camp«. 
minerals. Limited number of properties, 
Write at Curci." for rfv Illustrated booklet. 
Tan Sale Service. Ptcmm G13, 72 Queen 
St. W. Toronlo. Canada. 



FARM MACHINERY AND SUPPLIES 



TRA©TOft Paris— for less. Wc m&Bllfac- 
lure them for nil makra. Write for Drtces. 
Batlak. 1115 C hestnut 81. St T.n uLs. M o. 

FARM And garden tractors voiL fan 
build. Complete plan. 1 ; and Instruct.) Phis 5ne 
Use old auto parts. Popular Mechanics 
Press. Room C40. 300 E. Ontario. Ctilcagp. 



PROFITABLE OCCUPATIONS 



HAWK Kabhite and envies for os. Hill 
details. Catalog, contract and magazine 
toe. Or send 35c lor book, catalog and 
year's subscription to Smalt Stock Farmers 
Magazine. Btshl'g-, Box 14, Holme* Park, 
Missouri. 



ANNOUNCING New home study course 
In commercial baking. Good Held for »ra- 
bi lions men Nearly depression proof busl- 
ness. CoiELmon fichool education sufficient, 
fiend for Tree booklet '‘Opportunities in 
the Bakins Industry” and requirement!!. 
National Baking Institute, afioi Michigan 
Avenue. Dept 3453, Chicago 

RAISE Mink. Bred female* available 
Dima for Information, Fur 

Farm. Spangler, Feuwa 

EARN GftStl at home! W. M. erarnrd 
*2(37.00, three weeks ralflllUf JUUAhrooms in 
cellar!: Exceptional. but jQtir cellar, shed 
perhaps suitable. Mule rial* furnished. 
Starling Crop guaranteed. We buv all 
crops, Book free. United, 381.0 Lincoln 
Ane,, P ent 61 mic ara. 

BUSINESS Proposition retrllTerlJlf mir- 
rors, ass t opar lx . reflector*. h-i&Mwji chipped 
Rlflfi signs. Write Sprinkle, Plater. 1(10. 
Mari on, In di ana. 

WORK. Pleasure, prpfLt, at home Sn bos- 
lnes:i fUTvtce . Box 333 M. Csnrneglc. Pcnri ti 

TREASURE Finder*? Read Ooldak ad- 
vertisement OP bftKti 13SA. 

UNEMPLOYED? Need Work? Write H, 
Fos ter Mo unt Aw. I qwjl (No Selling 1 

MKM- 1 Women, operate “SpeclAlly Candy 
Factory” home, all or spa it tune.. Steady 
income. (Our 3i$t year.) Hlllyer Rags- 
dale. Tnc., Drawer 63. Eas t O ran ge. N. _J. 

183 THINGS You can easily make for 
fun Or nrolib. 50c Popular Meehmiia 
Press. Room C40. 204 E Ontario Chicane. 



BOOKS, PERIODICALS. PICTURES, 
POSTCARDS 



EXCELLENT Spa retime profits taking 
auhscriptlcivv -2500 magaxineg. Agents 
confidential catalogue Complete starting 
Supplies frees Dent 113, Pints. 583 Mon- 
roe. Bro oklyn, N. Y, 

"HORSESHOE Curve.” world famous, 
FclL nennant and postcard 35c. Musscr. 
36 IB C hestnut. Altoona, Pertna, 

CIRCULATING Library by malt. Latest 
books* Detail* ifie. Lnvnc's, P-0513 Mc- 
Quade . Detroit. Michigan. 

NOVELTY! Bet ttf five typical Colom- 
bian char actors, in colors. 25c Is tamos) 
Htencffwe. Apartudo 2155, Bogntu. Colom- 
bia south America, 



NATIONAL News press rarda— look k eai - 
nine, fool vour friends, auto or billfold 
35c coin. Salim, 325 W. Harvard. Glen- 
dale. Calif. 



ha He Hooks, pictures. noveUirs. Where 
to set- Wo tell you, List only 25c Ksk, 
E40ti-Q Cordelia Ave,. Baltimore, Md, 

MACHINISTS Compact reference bwk, 
JlnirdenlnK lu'los. (.rfc^rvxles. thread mciis- 

u remen t$. tans, drills, miner bin sites, etc. 
10 pages. Price *1 00 postpaid G A, 
Knudson, 533 - 48th Street, Brooklyn, 
N. Y. 



FHOTOGR APHS By McGoldriCk. Sam- 
ples. listings, afie. Albert McOnldrlck. 
Mansfield, Mass, 



FINDING A -fob During the Depression, 
bv Dr. Harr? Kilson. Columbia University 
VOOttiOflftl guidance authority. Every per- 
son SH'kjnx employment should read this 
interacting, practical, and insplrina book- 
let. fiend 23c (cola). Magnolia Publishing 

Company Oxford, Mississippi. 

NEW. Mom-u making formula* hoc* tclt* 
now to ko Into business for Tours«|f, Bend 
for tree detail!?, Popular Mechanics. 240 
E, Ontario. Chicago. 



GAMES — ENTE I? TAIN MENT 



BELL Your samel II vou have devised 
a new XHEne And want to market it, iwnd 
3c KtHitip for pkrliculars. Trend Games. 

HJahlmnl Pttfk . Tit 

USED PinLables — Have fun In your 
biumment. Send for list. *5.40 lirt. G-OOd- 
bodv 1834 Eaat Main, Rochester, M. Y. 

TOY Mat- A kit. 100 modelk 25 c U. S, 
postpaid. Toy Mak-A ComDEiTtV. 13 Wr-Ht 

10th Str eet. New York Cltf. 

TRICK Chalk stunts. Catalog IK. 
J. B ftlda. Cartoo nist Oshkosh. 'WtEcoimtn . 

PLAYS. Operettas, musical cpmedles, 
COmblete minstrel hr^t-darU with sotie 
proxrams. blackface skit 1 ?, vaudeville acts, 
monologs, dialogs, recitations, juvenile 
plays and songs, musical rending*, mter- 
talnments. make-up good*. Catalog free. 
T. S, Dentaau & Co.. 203 N. Wabash, 
Dest, ii. Chicago. 



MAGIC TBICKS. PI^^LFS. 
JOKE It NOVELTIES 



RNTKRTAIN 3Q minu lea of magic 
Si. 00. Includes equipment. Secret*. AP^ 
uTooriate talk ulus 12 Cftl-d (.ricks Free, 
stage mystery as featured by MardonS, 
famous magician, House of Magic, G641 
Pershing Bt. L ouis, SIL ssour i . 

ILLUSTRATED Masic cataloR lOc. 
Davis CO., 11>18 Bt Paul St.. Philadelphia, 
Fentta. 

MYSTIFYING Optical lHuslsn, fools 
vour friends completely. Price 2Se. Nov- 
eltlKi. 4fli Main Bt.. Norwalk, Conn. 

' PR IVE "Car W] ndt olded . m ak c money . 
free literature, send! stamp. Jerry, 307 
Frllr Street, Sa int J<3aCph . Mfl. 

294 MAGIC Tncks explained and rur- 
prlfti- gilt 2 5c! Carnlg. 38 J eflrrson. All- 
burn . N. Y. __ 

BE A luagLcian. L-ari’c prufe&Sional 
ntaaic caiatoguc pf latest triolts CaJih 

bftld for complete Tor-bell Magic Courses. 
Write, -Ireland, C-109 Norlli. Dearborn, 
Chicago. 

I'lltE Eating, ven LrJ loq uis m . maslc. mind 
TrndinH-_ 1315 Ferris Log Aimcltfe, 

MAGICIANB 1 Headquartcrp, 2I&-Pftge 
catalogue Wjcltct. parlor. Brctfeaalonal 
tricks. 25c. Kanter'a. «0n Walnut, Phila- 
delphta. 

NEW 2 he Catalogtie and 25c secret: 50c 
value, only lt)c. Polders free. Ragle Mrtk- 
(c. Minneapolis. 

MAGIC Mindrt-Adine. Earn while 
loami na. Partscuiftrs free. Mueical 
Browne. Duluth. Minn. 

TRICKS You can dpi For pocket-parlor- 
Rlage, With coins, cards, Cigar els. rbucs, 
balLq, thimbles, watches! Escapes, mind- 
rcnding. solrit and mental, magic 1 lllu- 
!*fous. magical books and mage- supplies.! 
Largest assortment; lowest prices ! IM 
page catalog 5-00 popular tricks 14c. 34 

okKt- cAlnlog larger stage mewde 10c. Write 
today i Lute Douglas, station A-3. Dallas. 
Texas. 

join Magicians' Fraternity’ Free 
tilcka! Monthly magazine, sn m pi e 14c. 
Interna l] pup I Magici ans. M t . Morris. Ill, 

WORLD'S Largest magic shop profes- 
e I anal catalog, 25c. Holden. 32D W„ 4 2nd 
St.. New York 



LEARN Ventriloquism, 3c stamp brings 
particulars. Smith. 8h! Bigelow, Peoria. 
Illinois 



LARGE Magic catalog 25c Hundreds □( 
tricks. Chicago Minnie Cumpimv, 2304 N 
Mason A venue. Chltwa. 

EARN Money In any crowd Cali names, 
of Rtramsers, tell unspoken question? Pro- 
fessional course mind reading, spirit writ- 
ing, etc.. It, Henderson, Box 141. San 
Bernardino, Calif. 



OLD ST AMPS WANTED 



I WTLL Pay HM.M each for H24 1c 
green Franklin stampa. rotary perforated 
eleven (up fo il.04U (M3 each If unused V 
Surd 4c for large illustrated folder showing 
a maxing prices paid. Vernon Balter. 
i RMf-3 i Elyria, Ohio. 



STAMP COLLECTING 



103 DIFFERENT Stamps Including Mex- 
ican mofuiusto BUhiP and valuable airmail, 
10c. Ttpre Stamp Co,, &7S So. Westmore- 
land Ave. . Los Angeles. CallL 

SENSATIONAL Combination offer! Bis 
packet 145 all different including Green- 
land (new country). Congo. Manrhukuo. 
Cteta Hlca mangle, air- malls. cetnmeMm- 
rallvea, giant diamond-shaped stamp. 44 
United Stains; complete tfnlfocf Ktatc^ 
teleerapha, cataloging 20c, scarce set Si- 
beria cataloging 50c. Packet British col- 
onics including □waller, Hvberiibad. 
Burma (He* country i„ lubilce and corona- 1 
tiona. Total Catalog price over 63.401 Ev- 
erything for only 5c to aoproyal Applicant 1 
World-Wide Stamp Company, Department 

COO^jCarndcn. New Yorlc^ _ 

HUNDREDS Of stamp?! World mixture 
including Seychelles, Perak, Ecuudor. 
world's lairs, irianalc. Bolivia. 10c to :in- 
oroval tippll cants. Myers. Merlon Sta,, 

PCntia, 

FTtra The Stamp FtndrT! Our new 24 
page edition, fully llluatratcd whicli. will 
enable you to instantly idenllfy oil dlltleult 
stamps, Also Jlnc packet of odd and un- 
usual stamps from, Bosnia -Herzegovina. 
Monaco, Patiala. Cyprus, etc., including 
maps:, shins, anlmata and strange SCfliea. 
All frre to uooroviAl applicants iTIcloalng 
3c postage Gercelon Stamp Co,. Box 4M, 

Cabala. Maine. 

125 U. S. and foreign stamps 3c approv- 
al applicants only, Quality Stamps , En- 
Blowood. Colorado. 

UNPICKSD Mixture; 40c pound. U. S. r 
150 dUTcronl — dOc. 140 revenues ob docu- 
ments— IUc! f 7D0— 5dc. ) Vanvoorhls. 
Hvnrtman, Penna. 

h, HOW To Deal Ln Stnmoii' f iVookltit 25c 
68 did. U. S. cats. 11.05 only 25C Whole- 
sale Hate, Bargain*, Haynes , uSth, Tq- 

ledo, Ohio, 

A REAL Bargain. 300 all dclterent for- 
eign and eg different U. S. atamps — our 
pamphlet un “'Hens' to Make a Stamp Col- 
lection Properly and mir big bargain list 
of aete. paekete and album —all for only 
ids. Queen City fiCamp St Com Company, 
Room 36 r 6M Race Street^ CLncinnali. O. 

5 TRIANGLES, 100 Foreign Iffc, Approv- 
als. Ranaom, 1332 Pontloe, Ami Arbor. 
Mich. 

35 VICTORIAN British Colonies— 10c to 
approval appllcante. Cowles, Efiall&ti. Fort 

Lee . N. J. 

jmammotii Free packet, mat«, boat*, 
sftvjigcs. animals, 5c. Approvals. Smith 
869 Chili. Rochester. N. Y. 

1000 MIXED Foreign. 28c, Well worth 
iptrtlng for values, PSht-u Stamp Co., 
Santa Fa N. Max. 

HONG KqpH eorpnattun first day cbvcr 
plus 14 different Philippines se with ap- 
provals, Stanley Metier. 3134 South 
Aha i t i ;t A vr . Mi I Wailk cc. WlSc&nsln. 

25 FINE U. B. 1841-1848, 10cl Weston, 
Box 5ft3. Ftmc a Cilv. -Oklahoma _ 

BARGAIN! -25 DilTcrent Janan 20 Can- 
ada. i a E£mth Americans Including scarce 
airmail: all Lhr&p — 3c to approval appli- 
cants. Hunslkcr, BoX 325- MF. MinniMp- 
ollis, Mipp 



DANKIG Twcptv 14d to applicante qual- 
ity approvals, Collins' Starnes. 1208 Vul- 
mo ne. New Drlaana, LoLU ft iana 

3 superb uaed presidential blew* only 
10c. Hunt. 717 Bo. &th, Maywoeul, ijtlnqls. 

44 DIFFERENT Canada dime. PelCrrjn, 
321 Cremazle Wpat Montreal ^anaclt 1 

TEN Different united Stales ovm tt 
Vcara ol d, 10 c. Elfl&a Bo wling Green, O. 

FREE! — Diamond airmail! Pictorials! 
British colonies! Wonderful packet 05 dif- 
ferent (no £urocel 5c lo auorovrtl aopli- 
UKilS, Bargain fitamp Co., Box 21- P 
Flalh USb Ste . Brooklyn. N. Y 

10 BEAUTIFUL Pictorial alamps 3e to 
approval applicants. Stamp Shop. 5845 
Dclmar. St. LmiU, Mo. 

*7.00 foreign" " collection, 3W> yerieties 
25c, Arrowhead, Box ifsa. Ban Antonio. 
Texas . 

FULL sheet fifty Spain 1918 aeml- 
postals, one stamp Inverted. 625.00 blocks. 
*10.00. Lee Beal. 402 Grand Avenue, Oak- 
land. California- . 

SWITZERLAND: Red Cftee l«C, OuU- 
hard IOC. mKB.ee itetie lOc, Approvals. 
Jflpy, 2a 1 West 85th Bt.. N. V 

44 DIFFERENT U B, commempratlvca 
25c. Blacks tone. Walnut Ave.. WavnC. 
Penna. 

25 DIFFERENT Jaetn lDC. With MJ- 
provajs, Roedd’a Stampa. Bell. California. 
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Oilin' Edition stamp annual free — 9-Lxty 
pages with hundreds ot Ulus tm Lions fea- 
turing Canadians, NOW JQLLmllftUfH. United 
Slates, colonials, foreign. supplies. ScnL 
free. Gray Stamp Company. Dept, PM. 
Toronto, Canada. 

NUDE Duchess. H indenture zeppoUn. 
t.«nMLlAtttle Airmail MUiinemorative, 5C 
witji_wrnvBls. Shulles. Berne. H, Y. 

FIGHTi tio Finland 1 Filly different 10c, 
Approvals. Chester. Box 545 -P. Utica. 

H 1 , y, 

t-SUDAN camel stamps. 5 different lor 5c 
tactual cost! to approval applicants. 
Lafayette stamp Company, 4407 Lafay- 
ette Avenue, fit Lo n is_ MiAaOU rj , 

THIS Ad worth 3(1 c inward foreign Qd- 
prOvfrls. "PlM ^ t. 1 * B367, Lp banOn.N. H. 
1. 2, 3c APPROVALS. Doty. M31 EO. 

GratnefCV. L&t Ang eles. Calif. 

LOWEST Priced approvals. Trial con- 
vinces. Pickering, 3246 E. 29 th. Kansas 

City, Mo. 

1 DQO MIXED Foreign— 25c. Lincoln 
Club. (23 Colu mbia. Irvi II BtOL Ne w Jersey . 

72 DIFFERENT U. S. 10c, with approv- 
als, Album Service. Route 57-14. BlGUX 

City, Iowa. 

COLLECTORS— Send 10c for our un- 
usual free stamp offers and, beautiful com- 
memorative act. Paramount Distributors. 
Bw ftM-F, Denver. C olo, _ _ 

philip ptneb — n iNKhnat lmiflduu 

uicturiala ID rts with anprovala. SWcdtlh 

3038 Harriet. Minnea polis. Mi nn. 

BEGINNERS? 30 U. 3. DlCtCUtalJ. 25c, 

Sales, Baa 2, Ve rhQn. C alifornia. 

FREE—- Complete set of id unities. Also 
5 Other sets, 3c postage. Gnvbroe Bros , 

TO Bunmer. Springfield, MAJM. 

WILL Buy your unused United State? 
stamps. Small discount. What have you.? 
Mint Shfft Brokerage CO. . 418 Canton 

Build ing. Cleveland ^_GmO. 

I Qtm DIFFERENT, Almost CVCIT Country 
represented. 95c. French. 241 Euclid, 

Cleveland . 

20 DIFFERENT Luxemburg 10c to au- 
n rural applicants. Apnrbval selections 
made to your order. Teichmann. 1&K5 

Fillmore. Philadelphia. Feomx, 

SCARCE" Liberian airmail. trk&ngti'S com , 
plete l&q with approvals, Midwestern Syn- 
dicate, 2157 Lakewood, Dctroi t. M i Cll Sttan. 

FAQODALAND FftCtet, weird people. in- 
eludes Transj&rdftnia . Patiala, Jhind. 
Jaipur. Indore. Bhopal and plenty ol oth- 
ers. Only 5c with approvals. KrftVftt. 
1Q25-B Quentin R oad. ] ■: r-i ■; :-k l.vn.. N. Y. 

25 DIFFERENT U, $, commemoratives 
ipe List free. No approvals Cnrtnellft, 
5l6 Palisade Avr., Jersey City. New Jersey 
SENSATIONAL I 3W Different 15?; 5W. 
35c: 1006. 75c, Star. 140 Fdibell. Brock- 

lyn, N. Y. 

FREE Packet with Approvals, Hawthorne 
Stomp C o. . US2I So. 53 C ou rt, Cle cro-.jnh 
GIGANTIC U, 3. evssortmctlt. many va- 
rieties. 3 5c. Foreign approvals, Lee. 
Bridgeport. N, Y, 

10W MUSED United States 15c postpaid. 
Superior. 3815-P Wabash, Kansas City, 
Mo. _ 

THE Fighting Finns. 5b different stnmpfl 
from epuraseous little FLnland onlv ton 
cents to approval applicants. PoconO 
Stamp Co., Dope. P. Post Office Btnt 513, 
WiltH-Barrt, Penna.. 

SEND 1M Mixed U.S.A. stamps; receive 
IDO different World- wide, And stamp 1 Hid- 
ing Plan, Waldo- Exchange, box 2rs, ml- 

ItM. Texas. 



BIGGEST Map • odd lands — gold stamp? 
Our dandy Backet includes ah these: 
Giant map stamp t world's blggestl. Fiume 
tdearl country!. Liberia HlJcrtipe antdopr). 
unique Salvador (printed in gold and 3 
other colors >, tiny Medellin ’'midget" 
(dwarf stamnl. antique Portugal (60 years 
o!dL odd lands of O waller, iratt ( Arabia!, 
Selangor, Perak, Malaya, etc. — everything 
only 50 to approval buyers, R. M. Stamp 
Co.. Bob 23DP. F ort Ches ter, New York. 

ASK For IliV famous tic Approvals, 
Oliro Alvoa. OmuUllittc. HrUf. 

FREE. 25 Different Poland; 3c postage, 
Approvals. Elks, 2041 West 37th. Bro-uk- 
lyn. New Yo rk.. 

CANADA- -35 Different free to approval 
applicants, enclosing DLMtflge, ''ClrcsCoiit 
Stamps,' 1 ' Lond on, Canaria. 

UNASSORTED PDrcigii mlxlure.H KettStll? 
stcas-cn. Via- pound eighty cents, Box 12a, 
Nrr-rjhflim Mass. 

IlOUBIES 1 ModcUi! Valuable packet, 
stamps! Dime! Richards. Sun Building. 
New York, 



R-DD FOREIGN M!*e4 Alamos: ftbanlutelj 
OPPJckedi; manv interesting. Only U)C with 
annrpi'als l Saxon Company. 408- A Jay 

Street. Brooklyn, N, Y. 

]-3L l-:r: : Worlds Mii.:ih^r niiingU- T -J - 

ltvia triangle, gigantic diamond -shaoed 
airmail. Packet old United STates. War 
packet — Finland, Rusald, Danng. Poland, 
Ciwhos Incak i a . Asiatics, Set twentietli- 
centory Philippines. Abo Devil’s Island, 
Congo. CnnnLbnlund. TUhlsla. SoudAO. 
West Indies. Southsras. Africa, Er. Cola., 
PletorldlS. commemprativea, perforu^mn 
saiiae. mitHmeler scale. Poatago 3c. Ap- 
provals. IJavldapn, 2287-CE. Salt Lake 

CitT. Utah. 

south And Central America. 100 differ- 
ent, only IDc to approval applicants. 

Uav i.q, Silver Lake. I n dlK l tt, 

FREE! Beautiful set of three large aiUrd 
mint Kcu&dor airmails tb ticw uua>roval 
applicants s- tiding 3 cents covering post- 
age. You will like out Clean, Inexpensive 
approvals. Acme Stamp' Company, Box 

nil. WwtmauaL Canada, 

St LANG Oft," Perit. Albania. Haiti. 
Bhopal, Palestine. Jotiore. Mnnchuktio. 
CBneO. Kt-dah. Cnehln, Kookaburra -bird 
jmrJ ?DP different stampa on tv 10c will] ap- 
provals, L. H, Reich Stamp CO., 4847 

Kj-nmore, Ch ica eo . 

FREEt Two coronation seLs. Postage 3c. 
RotH.T ts . XI 2 F jj-hearertalg. Bay Ci C v, M ich . 

PENNY Approvftls. Tlioumnds different. 
Pictorials. conimemorallvcf; Raymax. 
Btallon YI21-K i. urop klyn, N, Y. 

FREE — Five beautilul new lissues with 
prlcallst. Grech & Com nan v. No rwood. O. 

FREE! Zeppelin airmail set tomoletO. 
Request approvals, Riedcll, Grecnsburg. 

Ppnna, 

UNITED States ST. CD and S5.00 licMayie 
duo stamps, set lour Bolivia t animals!!, 
and complete set Czechoslovakia Cecion- 
ijHi fewl, Send ll)c and request approvals. 
kesaels. Tucson. Arizona. 

PALESTINE. 7 Pictorials 3c Approvals, 
T r :l Ungers. UJ. Gri'.cid Hauid^. Mich. 

PENNY T Anorovsls by country. M. H. 
Hope ra n g, M ernani Kansas- 

FREE I Austria war set. Postage 3c. 
W Lllmpis, S uit Archer bl dg Bay Citv. Mu b. 

25 DIFF. Peru 3o postage. Davison. Box 
65B. . Mu nch frUcr, Nt-w Hatnpahtre. 

FREE! Fifty different AlrmJUlS, Send 
3C postage for particulars and :u>provaLs. 
ST par tan Stamp. 2D53 Daoarle. Montreal. 
Canada, 

I jINDHERGII Airmail. 12 V. S. com - 
mm 1 , or a Lives, 5c. Approvals. Kingsbury, 
West Burke, Yt. 

MEXICO t 20 Different 2de. Cassidy. 2l2 
W. 32n d , C ovington. Kentuc ky. 

STAMP Collections purchased for cash. 
Bend yours Menu far 10 V Offer. TV BftfCiiS. 
1787 Longfellow, Detroit. Mlchagan. 

GERMANY. Ton early stamps free tu 
rtUBroval applicants. Ernest Bchweppa. 
7113 Forrosj. Ph.tlarielph.ia. Penna. 

FREE. Ton Argentinian stamns. Ban- 
choz Casilla Correo, 452 Rosario, A r gentina. 

FREE! Airmail, triangle, pictorials— 
nostage. auurovals. Apex. 1933 5E 45th. 
Portland Oregon . 

FREE To approval burci^. Sets. Mr- 
rnails. pictorials. Stamus, East Rochester, 
N. Y. 

SMOKY' Mountain commemorative sheet, 
Jnreest U. S. stamp Issued, and 33 U. K 

litriiidiniK cdimnvrnnrattVPH.. Alrmsiil. rev- 

enuDS, etc. Catalogs- 750 — To Eiprrpva] np- 
nlicLints for 5c. Curhftn Stamo compiny, 

Gloucester. Maas. 

SCARCE Diamond airmail! Wonderful 
packet 115 different from Grange coun- 
tries, British Colonies. Haiti, Tasmania, 
pictorials, etc. 5c to approval applicants. 
Reliable Oo.. Box I39P Church Street An- 
peg. New York. 

FREE I 23 Commemorative ■Stamps with 
approvals, Bulaha Tu r ner, Azusa, CalLf, 

20 Off On dollar purchases, Excep- 
tional stamp values. Skinner. 30li Ea&t 
Fourth. Long Ucaeh, California. 

116 DIFFERENT Free! 205 different 3c 
with 3<r:- approvals, Doolier. km 7 a island, 
Wilmington California. 

AIRMAILS And COffltnemoratlvcs. 25 dlf- 
ferem. incluclins Columbians.. Fanama- 
raeiflc Ed lagp, zeppehn, etc., only &c with 
exceptionally fine United States and for- 
eign approvals. Marco Stamp Co., Box 
MB. B to Frydaw, Cali ^ 

25 DIFFERENT Latin. American Ido, 
Lists. Burkhart Stamps. Sandwich, III. 



FREE. Slovakia set to serious approval 
applicants, BlUCgmss -Stftmns. 001 Cooper. 

Lexington, Kv. 

jfiy GOG!} Mixed forvtgn stamps 5c cdilL 

Stanton. Naant lc, C onn. 

COUNTRY Complete! All StAIPPS ot 
White Russia cositutcly complete only 3c 
to approval acplieahUi. Cactus nppiovals. 
Bnx IB7b-H TuCson. AriMilfl. 

1N0 WHOLESALE Catalogue free — - 
Eighty pages. Empire Stamp, Dept. 5. 

Toron to , Canad a. 

FREE! Twelve desirable airmail*, Ap- 
provals. Barker, 714 Market St„ San 

Francisco-, 

FREE Lupcv leaf album, to approval ap- 
nlscanw sending two dimes for mailing. 
Park Stamps. LaOjange^ lll. _ 

50 FREE Iraq. Iran. "etc., caialpgiieri 
SI (1ft, Album 3c. Bullard, 288 Nprthamp- 

ton. Btaton. Mass . 

FREE’ Elaborate United States nrketifit 
(44 niRficsJ. Including hJngc-s. seLdenbere. 

Ba rodft, Mic h. 

POSTAGE Stamp collecllot'fcs bought and 
spEd- PhtlateUc Headquarters. Trenton. 
Mew Jcrspv. 

4Q0QQ varieties Foreign stamps, avail- 
able on approvals,. VtC un Representative 
selection cm request. Adults only, PKclgwcn 
Sta mp Co., Vineland, N. J. 

S3 UNITED States. Including I? Anri $5 
slumps free to approval applicants,. 3C 
jacaUge. Brown ie Stamp Shop 1 , Flin t. Mich. 

DISGUSTED? Try my approvals \\c up r 
Bargains galore. Premiums With puroliase. 
viicusl. Scotia, W. Yi 

31XD DIFFERENT 2QC; 1000 73c; 2000 
82.50. F red Oa ken. G30 73th St., Brooklyn. 

SILVER Jubilee spuventra, I'htrd set of 
twenty beautiful stamps Ensued bv I nth 
Ho^pltab' Trust. Dublin. Specimen, sheet 
free ol -charge to ail writing to Mr. j. 

O'Sh^ehan. Department F.M. 13, BarLatgrt 
Terrace, Dublin. Ireland. 

APPROVAL Sheets. One to three cent*. 
Frederick B. Driver. 2003 Finance Bldg., 
Philadelphia. PHlea. 

FREE — Choose any country lOc packet — 
5e postage —approvals. Victoria Stamp 
Co . London. 4. Canada. 

WHOLESALE Dealer's catalog- Illus- 
trated. Postage 5c_ Frank's, +ftOQ Chal- 
grove. Baltlmofe, Md. 

SrX Dollars for 9c! 3db different atampa 
feat, price SB I only 9o Wdth approvals. 
Tattiam s tamp Co, .Spring fiej id -30. M*AS . 

THREE Sets Jot three cent stamp! Jack 
Heed. Hd u iz daic - Pe nna. 

FREE— From every continent. 155 differ- 
ent. airmails, triangle, commemorative!,, 
Pictorials, many U, S. and others, with lo 
approvals. Send 5c for postage and han- 
dling. Ace Stamps, Euclid, Arcade. ClevC- 
iHiL d. Ohio. 

WHOLESALE Supplements to dcAlert 
for 10 c postage. Hundreds of bargain^. 
Grossman SLampoo, liy2 West 42nd, Maw 
Y ork . 



50 DIFFERENT, Fine £f. S- Including 
perforation gunge. 10c with approvals. The 
Stamp Shop. 8Q9 Holland Bldg.. St. Louts, 
Mo, 

Giant Packet 200 mil different from 
Africa. Booth America, As La. South Sea 
Islands, etc. Includes world's smallest 
atamp; triangle and diamond -shaped 
stamper Animal stamps.. Nicaragua "Will 
Rogers" alrinALl: many others. AL&u packet 
1.7 different united States t cataloging 50cl 
- all oh.^ciiltitr'. Inoiudlrg denomlnaliun, 
commemorati vh, e(c. Total catalogue price 
Over $5.00! Everything for only $e to ap- 
proval applicants! Mystic Stamp Dorn- 
pany. Dept. BO-N, C amden, New York. _ 

FENNY Approvals, that satisfy. Nell 
Gronbcrg, Box 544 1-P, Philadelphia, 
Fen na ; ___ 

UNITED States Illustrated loose! oaf cat- 
alog ii.od. Bend postage for free United 
States price list, prccancel list. Stanley 
GLbbOPS. 36-P Park Row. New York. 



200 DIFFERENT I DC. Big SO 1 ^- approv- 
als, Covert Stamp, 3 & state. Recheater, 
N. Y. 

A3 K Fcr our wonderful one cent approv- 
als, Prospect Stamp Co., 225 Broadview. 
Toronto. Ctmdi,_ 

weekly Stamp magazine, thirteen 
weeks. lOc, Stamp Journal, Ealsmuw, 
Mtch. 



STAMP Dealers, jour ad here will bring 
wonderful returns. Ask me for proof. 
F. W. Johnson. Manager. Classified Adver- 
tising. Popular Mechanics Magazine, 200 
E. Ontario st,. Chicago. 
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ftAKt; COINS 



WANTED U. S. sind foreign (fold coins. 
Pay high prices. Send 1DC for illua, cata- 
log. Smdlh * son. 32*7 Clybrnirn, cm- 

c**g. ttllnoK 

BIO Monthly coin maRiudnc SI 00 star; 
sample 15c. Thousands u[ coins Priced foe 
-■tale each issue. NllUlimitlC. 54ftP Clark, 

Chica go. 

OBSOLETE Currency specimen and 
Rlanctard valuation list all types U. 5 
coins, 4S panes. 300 lllu.straUOrvv for i5e. 
Nsviicn. ft<0 Ninth St. No,, fit, I’etersburg, 

FlA, 

OLD Money wanted, win pay stnu.ua 
for dime. 3, mint. 650. M far IB33 Lib- 
erty head nickel inch buffalo), Bis premi- 
13 in s paid ten ail rare coins. Bend 4c for 
large coin folder. 3d ay mean much profit 
to you. Numismalic Co., Dept. 20. Fort 
Worthy Texa s, 

TREASURE Trove, 001013 wanted. A, 
F rench, Kte. l, Trpv, N. V . 

UNITED States small ccnbs 50 for tl.OD. 

Bos 67. W' st Ha rtf a rd Con nee tteul. 

15 NICE 35 <- Ri-Sl'-OfT. aflD K K’Tl. 

Kansa.3 City. Mo 

100 DIFF. War money C5e. id did. en- 
cased postage .Hlamps El nn Complete set 
of J 1 l h-lHli World's Columbian Exposition 
tickets 35r R, Thomas, ltil N. Dearborn, 

Chicago, 111 , 

IS DIFFERENT COllW 3ftC, OH different 
SI. GCt CMrlehon, Box 4-1 , Overland, 
St . Louis. Mo. ■ 

DlWrBOULATED San Francisco cent 
and catalogue lUe. LamrJon, 9U3-A Lu- 
cerne. Ii w Anwi ltt. 

GET Profit and pleasure In col lee tine old 
Colds. Send 10c for 5(1 pane Illustrated 
cold catalog. You'll be delighted with it. 
Bend for Lt now li Mas Melt], 370 Mthi 
Building, Fart Worth, Texas. Largest, rare 
Coin establishment In U. S. Established 

*0 year*. 

COLLECTORS'' Illustrated coin catalog 
IDO, 2QtJO OUOtH-taCita . (Not a buying list. I 
Jas. Randall, 4QT South Dearborn. Chi- 

jSW, 

RARE U. S. . foreign Coins, war medals. 
Catalogue I Qc. Mengelic, Colorado Springs. 
Colo- 

CDUMEMQRATIV1 Half doHAr;. Ud- 
ool n. Stone Mountain, Oregon. Texas, 
Cleveland. Kentucky, San Diego, Lone Is- 
land. *1-50 each Illustrated catalogue 
Nn. 11, 35c. Norman Shultz, Salt Lake. 
Utah. 

FREE! Foreign coin, banknote, and 
large illustrated! com catalogue. Send 4c 
postage, Coin approvals sent. Tftlham 
Ccsnco, Springfield- 125, Mass. 



ROBBIES AND COLLECTIONS 



IS DIFFERENT Cactus plants. Si. Grow 
anywhere I E ul alia Tu r ners., law, Calif, 

CIGAR Band callccti ng! Se hd 25c- for 
10O beautiful bunds, Pov'i HOUblet. 1288 
Bo 36th, Oklahoma Cl tv. o km 

WANTED Old ciEarelic cards, Write 
Bray, 1327 Jackson, EasUm, Fenna. 

PHILATELY! Cachets f Hobbles Iron 
Hawaii! "Chinese Hobby Journal” 5 lie; 
year. Box 1613, H o nolulu. Hawaii. 

EXCHANGE Your duplicate stamps, 
match covers, etc., with collectors every- 
where. Dime brings Eist. (Mention hob- 
by 1 Krcretarv. Tins: 2N1<i Di 1 1 r . COlo. 

FREE Information matchbook cover al- 
bums. Adams Sales, Dent, 27.. State Tpw- 
er. Syracu s e, N, Y, 

FREE Swap ads lit Itgtahylaim MAko- 
line. Sample 10c, 1325 South 27. Omaha, 
Nebraska. 



KNIFE 'throwing Keerets exposed! Illus- 
trated book lolls all. SI 0 r J postpaid. F. 
Dean. 1294 E. Sun Fernando. San Jose, 
Cft 31! . 

unused Reuit match covers, too- all 
different *i na Free list Charles Fdel- 
man. 13110 East 34, Cleveland. Ohio. 



PHOTO mmshim, 



mail i toil — and 2ftc. receive 16 glossy 
Velox printer 20 reprints 25c; two DxIP 
glossy enlargements. 25c. Established 22 
veura, Tbwnley Seabrook. Franklin. 
Pen ns 

outstanding Trial Offer Roil devel- 
oped and g prints. 1 5c and this advertlae - 
went Eaimam. Glenview. 11 1. 

FREE Print, album, and negative file. 
Send your negative, Memrtlano Studios, 
General P. O. Box 6Sfi, Dept. fJ lV New 
York, 



ROLL Film developed Every negative 
on your roll of 315 si eg film made into 
beautiful 5x7 enlargement. 120 ej t,v en- 
larged to 4 xfi. 12 T siae enlarged to ii^xfi l v 
Oniv 25c for roll d^vclootd and aU ft en- 
largements! Reprint* ft enlargements for 
55c, Never before value hke IhLs Finest 
quality, Tri-Plex Photo Service Cp . Box 

3W. B ap Francisco. 

” TECHNI FINISH— ftfi Exposure 
rclld (Inc graiu devi'ioEM.'d and perfectly 
enlarged to Jls" glo&sy prints, 7ic, 

[Jew exchisli'e method-3 and eqnLpjiient 
make this low price possible. Cartridge 
reloaded with Eastman PIlie X , 25c. One 
day service. Satisfaction guaranteed or 
rnopey back. Write for bostpftid maihne 
basra and Liifarmalifut. Tcehns finish Labo- 
raterv. H.-run i,r' :t i E3ii um . Rochest er. N, Y. 

DON'T Take chances on valuable films. 
Roll developed— 2 glossy prints each nega- 
tive and 3 enlargement eoupona 35c, 2n 
reprints 25c, Bartow Studio. Box 272, 

Topeka, Kansas. 

FHOTOORAFHY For i>l;ciu:iire and prof- 
it. Prepare lor Profitable business or fits- 
cl rating hobby at home. Common school 
education suftLcienL Write for Informa- 
tion and requirements. American School 
of Fboloerabtsy, 3601 Michigan Avenue, 

Dept, 2451 . C hicago, 

35MM. Rolls developed free. 3 , iS4 ] i 
enlarttcmenta. Sfi L-jirrosurcs *i.w 16 i-s- 
poHur^ (H?c— reprints 4e. Send roll and 
money today. Mlntpix, Dept, 53, F.O. Box 

1144, Chicago. 

IDEAL Phn'tOS brail t! fill 3ml‘il:r-:| With 
wide border, deckle edged. 25c pet roll nf 
6 and freo enlargement. Ideal Photos. Box 
2255 . PaltM^u n. N J, 

ROLLS Developed. 16 puo ran teed, prints, 
25C. ri-PC lilts 2c. Photolllb. 1B06-C Wa- 

bash. Chicago. 

IS LIFETIME Prints, 2 sparkling Holly- 
wood enlargements e*ch roil 25c 21 to- 

prinLH 25c: lot -61,0(3- Finished S hopra. 
25 other bargains. Overnight Studio. A3- 
IWTHI, Wb. 

THE Photo Mill. Immediate service: 
No delav! Eiftht-exposure roll deyesooed. 
carefully briated and your choice of two 
besuUful 5x7 double weight profe^stoilftl 
enlargements, one clntod optargment, or 
eight reprint* for 25c wip- Reprints two 
Cents each. Highest quality cuaranteed. 
The Photo Mill, Box 621-12, Minneapolis, 

Ml mu. 

roi'ii.-' : :4m any photograph, new or 
old, retouched, and enlarged to Hill) — 
Write far other information. Neg- 
atives enlarged and Oil Colored. 5x7 — 5bel 
ftsilb -il.ftfl, Add! Photo- Copy Service. 27 
Clinton Avo . So uth, Roche ster . New Yor k : . 

THREE Lovely Silfcttmo enlargoEncnlii 
and two sets apurit J i n g llfctffht imiiit^ 
with roll developed — 25c. Trial, 20 re- 
LUinls 25tt &fl — — 50C. Lifotone Studios, 
t-$3 . pm Matna, Iowa, 

GUARANI E.KU, HdD developed. 16 
prints 2&0, 20 prims 35e. Quality Photo. 
Hutchins on. K ansas. 

LIFE Fhoto finishing latsts a life time. 
Roll developed. 5 printa. 2 onlargL-ments 
25e r R^urints l 'be. Life Photos,, Hulchln- 

spn, KarujBJt. 

Picture Fans! Roil develffeod. two 
enlargements 2&e. Satisfaction suaraniecd. 
Humphrey's, 164 Baker. N. W., Atlanta, 
Oa. 



HIGHEST Claos photo finishing Ln 
America. Rolls developed and Hi prints 
25c, 16 reprint 25c r KoktO, IJOS 5411- IH 2. 
Inglewood, California, 

ROLLS Developed Two SxT and A prints, 
25c. Reprint* 2c. Photolab, ta-W-CA Wi- 
bttHh. Chfcini. 

ROLL Developed. 3 brilliant fadeoroof 
Vtlox printa and two brofosclonal enlftfffc- 
ments 25c, 25mm, roll dsveloped and en- 
larged to 3 1 ix4 :i a tt.OU. Overnight serv- 
ice, Young Photo Service. 4C5-C. Albany, 
N, Y. 



BETTER Pictures, quicker service! Roil 
developed and ifl hfint* 2&c. 20 ro&rlriLs 
25c. Hundred reprlntR $1.00 Mercury 
Slutfioa.. D-trw n nh-arborn. Chi ck ko. 

0b DAY Trial OJTcrr Ron developed and 
printed with deck I ? Odg^d BTlIiUl by pro- 
fexsipna]. experts only iGc, nr 2 print.!-; each 
exposure only Me. Reprints 25 for 25c, 
Reliable. 11. River Grove Illinois. 

DOUBLE-QUTCK Service 1 Roll devel- 
oped is Voior prints: or 11 prints, 2 en- 
largement* 25c, Chicago Photo Lob., Box 
3 a. South ChLcaao. Illinois, 



QUALITY Since 1BB3 — duo duy servlet. 
Roll developed. 2 Urtilut titon-C prints each 
negative a So, fix SO enlargement coupon, 
!a reprints 25c. Willard Studios. Box 
3535 A. Cleveland. Ohio. 



MINIATURE Film, line gram develop- 
ment. SlixStt cntargemcnL*. 3&m:n. $1.1M) 
banlsm 2 Sc. Film Capital Service. Box 

504, ihxholcr. N. V. 

PROMPT BervLceJ RolB developed two 
YidOX prints each negative 25q. Hrncri 

■S L li d j os H* r rlubii r g. Penn*. 

iMMEDlAi'B service! Bolter picture*. 
Sixteen anarantesd prlnla from toll. 26e. 
One cplored or two nlam enlargements and 
6 guaranteed prLQis, 2fie coin, BpecSall 
Coupon Iqr 8x10 enlargement #Jven with 
rvi-rV 25c Worth Rodak finishing. Any 36 
exposyre, 3ft mm. film ilhe-crain daVElopcd 
and Fiaels good negative enlarged to 3x4 
prints for only *1.00 3xi fc prints, 4c each. 
One day service. Details and thftilers free 
un requrat, Americtin Studios. BOX 22. 

. 1 !-c.y;se. Wi5. 

3 EMI A KG EM ENTS -FHhis develtmed 
ptOS 8 enlarKCmenla, 25c coin — lift or 
smaller. Enlarge Photo. Box 701. Dept, 

PUM , Boston. MiMtaehuaolts. 

OIL Coloring photograph* a f^tUnauns 
hobby or profitable business. Learn at 
lio-ifie by ea&y simplified method, Preylruia 
experience armcceEsa ry. Rend for free in- 
cotmaLion ftitd requirements. NafionaS Art 
Behogi. 36111 Michigan Avenue, Dept. 3431, 
Chicago. 

SENSATIONAL Offer. Five 5*7 enlarse- 
mfin tft 2ttg, Cfirdinal Photos. Bum mit. N . J. 

SPECIALIZING 35mm. Kolia Hoe grain, 
developed, 36 enlpraomemts 3 ] ix5 tl.on. 
Cartridge reloaded 35C. Photoshop, Linton, 
Ind. 

PROFESSIONAL. Overnight service, DC' 
veluped, printed, 2 enlargements. 2&c. 
Fotoservlce. 1S4^ Mar low. T oll do. Ohio. 

ROLL Developed:. 8 prints all enlarged 
to doable SiEe. 2ftc. 16 — 5CNi. Enlarged re- 
prints 4c. Artcraft 3tllcLle&, Box 3&03-A, 

Cleveland . Ohio. 

ROLL DeveLow-d. 16 guaranteed prints, 

2 5c. Smart Photo, Winona . Minnes ota. 

ROLLS Developed, two mints each and 
two free enlargement coupons, 35c; re- 
l.irlntft, 2t each; 1QQ 1 or more, Jc. Sommers' 

Studio. Union vi lie. Min. 

THREE Prints each good negative in 
roll 25c. Reprints 3c, Fred, D, Eft5tmAH, 

Rudr^ lowa^ 

16 FRINTS With roll 35e. 18 reprints 

25c. Rex Photo Ogden. Utah- 

ONE 61 Wide border emboesed en- 

latKCmcnt 01' one 5x7 hand color ini rn- 
largement with each roll developed and 8 
prints SSc, 38 exposure roll developed and 
ac 3!inVb enlargements Si. 3ft. II expo- 
sure roll 75c. Vifigr, 321- P Hennepin, 
Minneapolis., Minn. 

ROLL Developed and ft beautiful Vv Lex 
Klosay prints 25c coin of atamps. Reprints 
fc each. Fotgorlnt Service. Roanoke. Va 

two aioaay tniarfetttrttts. 1 colored 
with roll 25c. Arbor aervloo. 13. Jodet, IU. 

candid Bpectai , SStrim, rolls enlarged 
to 3^x4 ] .i ? , $1.M. 1 0mm. rolls tiftc, 

3 J ix4' : r reprints 3c. Brown Photo Cbm- 
pany, 1 910-81 Emerson. MlnneapollA, Min n . 

FOR The discrimJ eating amateur — Rolls 
developed ?- prla.ES each, 2Sc. Renrintx 3c. 
Kiiperior workmanship, 3ame day service. 
Paramount Co., 327 E. 132nd SI.. New Y&rk. 



CAMERAS. PHOTO SUPPLIES 



PHOTOGRAPHIC Papers for all pur- 
poses, Portrait, photp- finishing, commer- 
cial. ronvi n* : bromide, cii loro- bromide tur 
prohicti&n: ftSow contact papers, F G E 3 . 
postcards. A grade for every purpose and 
a surface tor every taste Buy direct from 
us. manufacturer* of bhoioiirfttJhi-c papeHi 
Alitce »aaft. No order ton ^mall or too large. 
Catalog Gc In stamps. XU born Photo Pa- 
n or Com pan y- Ce dar Rn »i da. Jow?^ 

CAMERAS And aUpplkVSi. Free; illustrat- 
ed catalog listing everything photographic 
— Still and movie came Fax, films, lenses — 
at t.rampndous savings. Hundreds pf bar- 
itains. new and used. All guaranteed. We 
take vour old camera or equipment in 
trade, writ* now for your ftco copy of our 
newest money-saving bargain book — iusfc 
out! Li ml led edition. HUITV! Central 
Camera Co.. 1 Photographic lieadquarterB 
sJFlte 3BS91. 23Q S WaUash. Dept. C-16Z, 
Chicago. Ill 

MAKE Money m photography. Learn 
gulc-kly at home. Easy plan. Previous ex- 
perience uunecesMG 1 , Common tchooi «E- 
11 cation sUFfident. Interesting booklet and 
requirements free. American School of 
l^hotography, 3601 Michigan AVOHUt H Pep-L 
3432 , Chleago. 

46-70^ SAVINGS On new, used quality 
cameras. situsUe^. binoculars. Trade-Ins. 
SPftClal list "PM3" free. Brenner, 943 
Pennsylvania Avenue. Wushanxion, D. C. 



POPULAR MECHANICS ADVERTISING SECTION 



45A 



"GETTING All tad In Photography. 
Photo guide to mare fun. nraflts. pleasure 
and entertainment. Ry Hos&fcter Snyder. 
Illustrated 5&C. "The Miniature Camera." 
an illustrated guide &0c. L, E. Wood, 
Webster. Wist erL&lFij 

SUPER LUX Converts Inexpensive lamps 
into ohotoftoads. Makes indoor photogra- 
nhtf in^Kpenalvclf eirsv. Hughes Engineer- 
ing a Miami. Terracepark. Ohio. , 

WANT Money for Four pictures? Details 
free. Rex Service. 126 Lexington. New 
York City- 

ENLARGER. *1.58. Enlarges eight tim&R. 
si?* of small negatives- Fully guaranteed. 
Paramount Sales Company. 8* Dudley 
Street , Boston, Mass. . 

FREE I Printing outfit with Uni vex 

flrhJ c-fltJdld cameni reduced to $6.**. 
Milner 2 CH Griffin St., N. W.. Atlanta, 
Qa, 

BULL Movie cameras. 16mm.. SO ft ca- 
pacity Si.OJ, American, SntE, GO-. 2SS1 
Olive, 6t. L ouis. 

TREASURE Finders^ Read GoLdalt od- 
Tertogmedj on o aae jjIA 

HEADY Now! 72-pase Basu £5ti31 Cam- 
era IULFgainsri*Eii No. 242— your true guide 
to shrewd camera buying. Backed bv ]4- 
day trial money back guarantee. Write 
fur your cony. It's free. Rasa camera 
Oenpiny. Dept. AG, l West Madison 
Chicago, I LL 

CAMERA Repairing. Hf-llowa made tu 
order, shutters repaired. Bellows made to 
fit All standard cameras! United Camera 
Oft.. Lnc.. A-I51S Belmon t. Chica go. 

HAVE You a camera? Send ten cants 
for recent number of our bis magazine, 
Showing How Id make better pictures and 
earn money. American Photography, lift 
Came ra HoUae. B oston . 17. Ma s*. _ 

CAMERAS Films, paper 253, to 253. 
discount- Paramount Photo Division, 3S7 
East BB nd St-. New Yor k . 

MAKE Monos with your eamera. NeW 
boot tells how. 4G pages. 5*c. Popular 
Mechanics Press, Room fCiftl. 260. E. On- 
tario St., Cbitnpo. 



MOTION PICTURED AND SOUND 
equipment 



GENERA Motion picture films i fresh 
stock). For all cameras, 5*?f saving! 
Stamp lor sample, Fromaders. Daven- 

port, Iowu. _ 

MODERN Tltleft! 8mm. lSdlffi. illus- 
trated literature. LeMuinc Film Service, 
Nevada . Missouri- 

NEW Re Hector for motion picture pro- 
jectors ^uaranterd 10 Increase screen illu- 
mination 4d f ;. write scott Parish, 7407 
Enelld, Clev ela nd, Ohm . 

CAMERAS, Projectors, films, processing 
eauEPmcnt, enlargers. Liberal trade-in. 
Catalog, ntamn. Cine Service. 458 Irvin 
Ave.. Rocheste r ._P erma. 

FILM3 Free with purchase of Keystone 
machines. Send stamps for bargain lists. 
Hoffman Film Service. 57 Broad, Albany, 

y y. 



TAKE Local news reels! 3Smm. DeVry 
camera 445: Ifimm. Bell *3.OT, Eastman 
518,501 like new: projectors ; Koda&cwc 
513, Keystone SdOft' 134. 50, Standard 75b» r 
s4D.Su Victor $32. 1C min. Sim miniature 
■ M shortn"'1 westerns, travels. cartoons. com- 
edies. each COmolele, 5*' fl*e each; 10Q' 
H .'TO: S5' ft lor (2. Of). News flash cameras : 
Flft-Slnn ftSter Prevail a.ah SB.O&f MLni- 

flosh fits all cameras $11.25. Victor sound 
film 16mm. Drojector, used. SI 19 complete, 
Duplex *4 IQ model, new. world's finest 
sound film prelector. iiw output $230,50 
-complete. Trades accepted: easv montlilv 

B lv merits. Free list, new used specials. 
OECUll'fi. 64 Wmt 43th, New York. 



IS-35MM. Projectors, dims. List 5c, 
Bcdner, 6300 3. Talmnn. Chicag o. 

SILENT 3&mm. Films. *5c reel. Dcm- 
sey, 1S23 Berkley. Youngstow n. Ohi o. 

lftMftl Medical lecturing, varieties, art- 
yltcs. Hcrncvic-, . Bos 92. Cmminut;. Oh id 

2 MOVIE Films for the price of one. 
William Schmidt. 826 West Civ bourn. 
Milwaukee, wisron.-i in. 

ART Films. Sample, dime: lists free. 
Cine Art, 2448 Gunnison. Chicago. 



TABLE-TOP Movies with Palomar tur- 
ret lolis tillers, films, chemicals, accesso- 
ries. subjects. Film specialties. P.Q. Box 
U !P. El Monte, cam. 



100D FEET 35mm, 75c. Others. Cul- 
deraru. 5U9 South St. Louis, Chicago. 



MONEY Maker 1 4i The World's Greatest 
Passion Flay,"' Ifimm, und 35mm. , Bound 
nr silent. Purchase dt rent everywhere. 
Superior thin QbcrammergCm Play. Write 
Hcmcrtwav Film Co., 37P Church Street, 

Boston. Mass. 

CAMERA Film — 100 Tect double flnra,. 
Ifimm. SI. .25. Criterion Films, P.O. Siox 

123$, Fat etran. N. J. ^ 

ART Sample. IDc: other kinds, lists free. 
Otwdwl II ComTijUiy. . mcksnn. Tennos-see. 

3-lfiMM. Films: jhsII- rent-exchange. Free . 
illustrated catalogue -fwlth sample him 
10c 1. Parkway Exchange. 1040 Eastern 

Park w av, Brooklyn. 

TfiMM, S’fi, Panchromatic. 1*0 ft. S3.D0. 
Bnun. 70 ft. 81.25 including proeessl tig, 

Corw. 372ft S. Ftwueroa. Lt» Ang eles. 

LAU'KHT ft-[0JiiE«_ Films, Free lists. 
Niagara Home Movies. 3G0 Auburn. Bul- 

lalo. N. Y. 

WANTED — 5*0 Members home movie 
cxchnnse club. S R. Movie Exchange, 

:u™ Wiirr^rt Rd.. Cleveland. O. 

SENSATIONAL 'Films. List free: sam- 
ple artisLLe ILlm IDc, BOX 1504. HolEvwond. 

Ca lifornia. 

EXTRA ! Graf flpee scuttled! Filmed as 
it hanDcnedl 9m in.- — IS*' S5.50" ICsrtm.— 
360' 58.75. Bound Oh film 350' 517. 80, Or- 
der at once! Garden. Film. 3iP west S*th. 

New Y&rk 

PROFESSIONAL Ifimm. TEtteft 53.00— 
12 wotds inclu-ellnff backgrounds Sound 
50c extra, Same exnert dim service used 
by thousand.*! of theatres. Send trLal order 
or write lor free catalog. Filmack Lab- 

□ratorlas, S3 8 S. W abash, Chicago. 

ft-lftMM. Fflms; cartoon , comedies, trav- 
el, .sport, war In Europe, world's fair, 1DD1 
different subjects, at bargain prices! 
Films rented everywhere. Trades accept- 
ed Free catalogue l with sample him iftc.) 
Garden Exchange, a 17 Wn^t S*th, New 

York. 

ATTENTION Movie makers Cut vimr 
movie costs 60 r r with Solar Film. Amer- 
ica's foremost economy movie film. Write 
for prices of IGmm. , 8mm. fllms and spe- 
cial discount offer, For better tl-m*i and 
faster service wrltn Solar Fjim Company, 
33 27 Arch er A v-e., Dept . J, Chic ago. Ill . 

free. Ifimm . 6mm. Bargain lifts. Home 
M ovies . Bqk aifl . Easton . . Peim avlva ni n . 

TRACE Mo via titles, black and white, 
oolor 12.00 complete. Samples 5e. ■“AtoS" 
Titling Outfit. Flatiron Bllildilifi. New 
York. 



MOVIE Camera!!, projector, films. OtO.. 
bought — sold — exclianged. Lists free Art 
Samples* 25-c, PcrricES. Box 13LIJ-P. Holh'- 
Wood. Calif. 



1SMM. VELOTEX. Perfect outdoor ft] m. 
100 It. rolls $1.05 including free processing. 
Sample free. Veiotex Laboratarlos. C0D-H, 
Gary, Indiana. 

25MM. ODD 75c. ifimm. ti .50 complete. 
S avare sso. Woodc-Uff Lake. N. J, 

GUARANTEED 8UM. 24 -hour rcvcr&ai 
processing. Double 8mm. . 45c. Single, 25c. 
Unlvcx ISO. Eeo-S. 3945 Crntral. Kansas 
City, Missouri. 

MOvrE Film. Develop yourself, univex. 
Eiuttman. etc Chemical sample* i5e, Raw 
film wholesale. Lake Carnere, Exchange, 
Qarr. M 

15^ TO 25 T’ Discount on still or movie 
cameras. Free circular. Paramount Co., 
337 E. 32nd St., New York City, 



RA&3 Say a: Write to Cine head Quarters 
for fifi-page Cine Bar gain gram No. 24*. 
Sjji in. , Ifirmjl., 35mm. sllrlir. iillrl SOlind. 
Eduipment lo gladden the heart of ama- 
teur or professional, including the famous 
Ifimm. sound an film RCA camera, exclu- 
sive distributors. Write for copy of this 
great book. It's ltee r to motion picture 
headquarters lor 39 years Dept A. Bass 
Camera Company, 179 W. Madison St., 
Chicago, Illinpk, 

BARGAINS! fMmn , ifimm., free litera- 
ture. Elder. F-73D. Boris tan, Boston. 
Mass, 



RADIOS, SUPPLIES* INSTRUCTION 



■'SERVICING Hints.' 1 32-page booklet, 
free. Supreme Publication*. 3 72* Thir- 
teenth Street, Chicago. 

ALNicO Love pups, crystal sets. Terry 
Sales, Centra] Stall on Bax 7a 1. Toledo, 
Ohio. 

STANDARD Radios. Agents, eatalne 10c. 
Wil&un Radio, 250* North 3rd, Milwaukee. 
Wisconsin. 

DISTANCE Crystal radio kit— *1.95. 
C.Q.D. Circuits 13|— 25c. ESC*- PM, 
Kansas City. Mo. 



RADIOS Repaired — Sand tube* pr radio 
for fret estimate. Accurate Engineer^. 

3423 Dcaota. Cleveland. _Ohio_, 

RADIOS: All type"*."; cethiog free. Auto- 
crat- A.. 3855 North Hamilton. C hicago, ILL 
It AD io Enitineerlnft. brnadcastinE. avia- 
tion and police radt*. servicing, marine 
und Morse telegraphy taunlit; tlwoughly, 
All expenses low? Catalog free. Dodge'i 

Irutlt ute. Ames St.. V atpMalap. Ind. 

HKNl> For free pianl money saving radio 
and phicmograph jeenrd catalogue. United 
lEadto Company. igoo-M. New ark, H. J. 

RADIO lvi r ! — ?:i.Lir> up. Complete. Sin- 
gle baud: all -wave: 5-1* tubes. HudL* and 
warts catalog Tree. MtGee Radio, FP-10, 
Kameis City, M*. 



MfSIC AND MUSICAL INSTRUMENTS 



GDTTARS — Genuine national S35 ft* 

"Duollan" amclirvinff Spanish guitar, 
Brand new | written ku a ranter- — Send only 
$22,5*. National Dobra Dorp., 40* So. 

Peoria. Chicago- 111, 

FHOKOQSAPH Records, SliEhtly used. 
All late numbers. Ten cents each. Good- 
bad v. 1 £i24_ Eas t _MoL n ,_Rnchesti?r. N^ Y . 
PIANO Coiifsc il.25. liome study. 

Moses, 31 5 W est flfith L New York, 

EXPERT Violin repairing. Bend your 
violin to us for estimate. A complete stock 
of fine old and paw violins, whittle Mlt- 
slc C o ., 1212 Elm Bt.. Dallas. Texa s. 

SONGS And song pOeini, bOUgtiti pub- 
lL$htd; royalty basis, Your opportunity,, 
Beat offer. Free advice Metro-MeLody 
Pu blishe rs. 1394 Sutter . 5an Fra nol-^o 
ORIGINAL Ptrcnta, sonss wanted for im- 
medinU' consideration, publication. Mu- 
sic Corporatio n. Peat. Nl2. Portland. Or*. 

NEED 10* Bongs for publiahers cata- 
logue , send sones, lyrics nowr Bovaitj 
basis. Melody world Muile PubtiBhcrs. 

Oar field null cl.mg. _ Ban Pranolsoo. 

10 LATE Records si.oo Free RCA elec- 
tric Phonograph With $15.00 order. Ruc- 

ariA Shop, 2443 Gunnl$Oii. ChivaxQ. 

SONGWRITER'S, Poe Li, Bril bant (ip- 
POL'tunLtv. Write immediately. Vanburen. 
R-43, Ra ek haypn. Kentucky . 

SONGWRITERS! Poems. mElodie;. Out- 
standing offer, Hlbbeler, C-5, 2157 No. 

Averg, ClpcagQ. 

ORCHESTRATIONS — PopuJar baot 
numbi'Ch 12 fat $| **,. Forges, 6311 Kim- 
bark avr.. Chicago. ■ 

LEARN Swing BLuno! Postal brings free 
folder. Christensen, 751 Kimball Hall. 

Chicago. 

SONGWRITERS. Write for free inaplr- 
IhR booklet Olltlining hew oppartunitlea 
for amateur songwriters. Allied Music. 
P eat. 4. Box S*7. Cincinnati, O hio 

songwriters — send' poems; fre» 

plans, reports. Variety. Dept. H. Salem, 
Indiana. ' 

PIANO By ear. Free booklet^ Dav-V- 
Wav. 13265 Michigan Ave.. Dearborn. 
Michigan. 



ONLY Published apngs bring dividends 
find popularity. For ImnorUnl inrotma- 
tinn write sun beam PubllcatlDna. 2a West 
Jackson. C hicago. 

RECORDING Songs, penns, dollar per 
minute. Ray Turner, Hotel Tlldcn Hall. 
OhamnaJgn, III. 

SONGWRITERS— write today fpr free 
booklet "Building An In-Cdrne Through 
Bonga 1 rittng. T ' Rcmgwriterii Institute. 

1234- C Broadway. Ne w York. 

MUSIC Comcwod to words. Rhyming 
pamphlet on request. Phonograph record- 
ing of completed songs. Bend poem for 
consideration. Keenan's Studies, Dent. 
FM, Box 2140, Bridgeport, Co nn. 

MUSIC composed to words. Wonderful 
proposition. Bauer Bro s., O.hfciBft. WiS. 

WRrre $ong$, Rif money and reputa- 
tion. Write lor lnformaihcm, J. Gordon 
FUb. CO.. 291 N. Hoyde. A v c.. C hicago. _ 

WANTED! Lyrics, pielpdlos (or semga, 
We arrange, publish, sell. Superior Song 
St udio a. Passaic. N. J. l 

SONGWRITERS; Send your poem today 
for immediate ccmside ration. Richard 
Brothers^ 14 W ood8_B u1 Idlng . Chica go. 

SONG Writers. Send for publishing 
agreement. McKinley Music Publishers, 
15*1 p. 5Sth St.. Chicago. 



SONG Fuems wanted. Free examination. 
Send nomns to McNeil, Master of Music, 
SjO-FM So. Alexandria. Lps A n geles. Calif, 

POPULAR Orchestrations, unbelievable 
prices. Samples free. Orchestras. 31&* 
Lawrence. Chicago. 
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AMAZING Fronts "Building Home Cool- 
ers." EistErely new business. unlimited 
possibilities,, Eliumoiu demand Experi- 
ence not required, Tremendous np-purtu- 
nity to build big pa^-mp Write 

today. _ Hglm Mfg^ (?o. .pe-catur. Tmtas. 

EMJSOBHKD Signs ijjiidi- to order. Name 
plate?, manufacturers” displays. UMtata- 
Any color. Sample with vour own cony 
25c. Sign-D-Graf, 730 CoEe. San Fran- 

cisco. 

NIAGARA Falls— Wonder City Ol the 
World AnV one question about CitT or Sta 
inhabitants giiswerert for 25 c . — five nues- 
tionn $I,OD. Individual research. Confi- 
dential. No guesswork. Address NlftgArn. 
Falls Service. P.O, Box £79. Niagara Falls. 

N, Y, 

'■NEW Monty Makers" 70 -phhv mailor- 
der magazine. Print* hundreds hew. novel. 
sparetLine plan* monthly, Sample copy 
tOc. M. Marvin, Publisher, 330 South 

Wells. Ch icago. 

SELL By mail! Inspiring, constructive, 
instructive literature. Jay. 1137-p East 

61st. C hi cago. 

START Home business making: statuary, 
plaques, art goods, novelties. souvenirs, 
concrete pottery, garden furniture, artifi- 
cial marble flooring, liquid marble, Masco 
Vour own flexible mold?. Amazing profits. 
Valuable folder free. Creative Publishers. 

fP3>. Glencoe. Illinois, 

EARN Money at home making imitation 
diamond Jewelry, bracelets, ha mi ns, mil- 
linery ornaments, religious medals. cte., 
high prices now paid Oh account of Ger- 
man and French jewelry shortage. Excep- 
tional spare Of lull time opportunity. 
Write: United Jewelry Manufacturers, 

Pent, a. 3692 Boston R oad. New York Cit y. 

HANDY Men — Earn money home Oper- 
ating Community "Fix-It" Shop. Staf- 
ford. lOkum. IUHflPfa. . 

START Photo totalling business! De- 
velop films: make money t Details — stamp, 
Photo, Blawnox Peima. 

SALTED "Peanuts 1m shell! Patent and 
$1.00 helped start on gins tar. Later made 
fortune before retiring! Trv plan — home! 
Contact! An agents bv mall— in your coun- 
ty. Treatises. Bos 124Q-E. San Bernar- 
dino. California. 

BIJILD Factory process lawn mow cr 
grinder — i2. 75^ Mowers, Janesville. Wifi. 

"‘LUMINOUS Paint" shines in dark. 
Easily made. Formula 25c. Ideal Service, 
LF3. Fart Klflae. ill, 

CAPITAL Seekers— Put your project be- 
fore kcy-ttieit, Cost trifling, Detail* 
free. Affislw Leonard, Fox Theater Builds 
ing, Detroit. Michigan . 

SELL Back date comic magazines to 
stores, friends, neighbors. 56 new 10c 
magazines (without covcrsl sent postpaid 
lor only f i .25. Sell at Sc each. nookor-hie 
fihpp, 1S29 Market St. Philadelphia, 
Feirna, 



YOU'LL Lika rcsilvcrlng mirrors, auto- 
parts, rc fleeter?, making chipped gloss 
signs. Write Sprinkle, Phi ter, 127. Marion, 
Indiana. 



MONEYMAKING Opportunities. Maga- 
zine Included. Send stamp. F-11G Church. 
Fnxcha sr. Philadelphia; 

MAILORDER Business on 25c capital. 
Instructions 20c coin, Karmen, Box €94, 

Pocatallo, Idaho. 

"RUBBER Mold Making," Plaster Cast- 
ing. Working instructions 25c. Ideal 
Service . . RM .3, Park Rid ge . HI. 

EARN Gash at home ! m. M. earned 
*107.00, three week* raising mushrooms in 
cellar! Exceptional. hut your cellar . abed 
perhaps suitable!. Materials furnished. 
Starting crap guaranteed. Wc buv all 
crop*. Book free. United. 1MB Lincoln 
Aye.^DPPt, $9. Chicago. 

MANUFACTURE Pram Ptiosaholenc. 
Bleach 2c gallon: glass spray le gallon; 
hand soap 3e round: and tan fast sellers. 
Sample 25c. Details free. Western 401 
Climax Bldg. , Cleveland. Ohio. 

SEE Our ad under Eductions! -Ins trac- 
tion, Cole Associates. Syrac use. N . Y. 

WANT Money? Read “Money by Mai!/ P 
Flans, moneymaking ideas galore. Free 
oopv. Bon rite Press. Box 034 . Greensboro, 
N. Car. 

YOUR Own single-ingredient products. 
No manufacturing! Information free, 
B. Klnford. Wayne. Penn a. 

REACH Rural buyers. Private lists 

Compiled from actual sales. 100 names 
25c coin. Kaymgr. PO, Box 307. 'Wilkes- 
Barre. Feana, 



SOMETH TNG New, formula for "all pur- 
pose soap" lor home and at work, com- 
plete prpcfiS&Lnff chta and four profltable 
formulae for Si. UP. Make ypur time pay. 
Scientific Chemical Compound. Stock 
Yalta F.Q, Bon 4 MB. Fact. Worth, Tfcm. 

lid OUTSTANDING Money-mitten. At 
home, Anywhere. Service Bureau, Box 

4 IJ70, South Edm onton. Canada . 

POPCORN Machinca, carmclerisp, crisp- 
etics, cheese coat, potato chips). Lons 
Bakina, 303E-C High BE. Sprin gfield. Ohio. 

TURN Tin cam Into money at home. 
Big profits. 25c cosy instructions mailed. 
H. Chsinev. 1130 East IGlh Street. Jock- 

ftOhVlIif. Fla. 

MAIL Order business course will shaW 
you how to make money, spare or full 
time. Teaches professional mail Order 
technique: not Bcnny-ea tailing scheme*. 
Write for free details today. Nelson Co.. 

p-404 Manli attan Building. Chicago . 

EARN (50-100 Weekly. Load of sawdust 
starts you. Detail! ?5C. ROUtler, Htt-t) 

Chill Ave. , Roc he ster. N. Y. 

*125.00 MAILORDER Plan 25c. I Deal- 
ers 23c profle), Wm. While, Vineland, 

N, J. 

CASH Daily operating 1 'Commercial Eta- 
porter Plan" by mail! Thorne's, 214 W, 

Trail . Jackson. Mich . 

'■BINGO/' New coin operated, amuse- 
ment rstnu’ Largo income, operating 
''route/' 4150 investment. Details free. 
Robbins. U41P DtKalb Am, Brooklyn, 
N. Y. 

BP ARE-TIME Business — Tremendous 
profits! Sell to agent®. — locally and by 
mail . McKin le y Co,, Wayne, Penna, 

ADVERTISE In 'Schemer," big busi- 
ness brlnger; 20 words three months in- 
cluding three copies, only &.I.OD; extra 
Woirda 6C each. f42nd ycar.l Pattenon. 
Publisher, Alliance. Ohio. 

BIG Profit in mold making and plaster 
easting, si. 50 nroflt on every dime in- 
vested. Foolproof rubber. Tremendous 
market. Simple interesting work. 24 page 
instructive! catalogue free. Plastic Arts. 
713 Neely Muneic. Indiana. 



FREE Supplies? “Success bv Mall" folio 
10C. KfrMkfty. 173. N o rfolk. N. Y. _ _ 

ADDED Income ideas. Snappy Mall 
News Magazine, copy i(ht, Messenger. 116 
Ran dolph, Roanok e, Va. 

MAILORDER Gopnr’.u t: i C] es ! Send name 
—Postal. Wallace. 1724 Monroe, Madison, 
Wisconsin.. 

SOAP Making, Learn home. No ma- 
chinery. Poscra. 454 5-P Bartlett. Milwau- 
fcte. 

5i» ■'/■ PROFIT — Operate America's low- 
est priced penny merchandise vendors. 
Fielding Co.. Jackson, Mich. 

MAKE Good durable paints and varnish 
about 60c gallon. Write Emmclmann. 1425 
Terrace Ave nue. J odi anaoclls. Indiana . 

MAKE Candy suckers, Samples and di- 
rect! oils lOc. Rome Candies. Franklin- 
vllle. R. Y. 

MAIL Order cpppftunitical ''KeystoiW' 
magngjlTie 10c. Q. Taylor, Lemoyne. Pmna. 

PLANS — Interesting, easy, new. Stamp 
brings narticalars. Thornburgh Sendee, 
I20fi Monroe. Wichita Fulls. Texas., 

BUILD Big business: make manle flavor 
ahulc taflys. lflc iniiredicnta makes big 
hatch. Great *ei ler, uompiete formula 
tl.M. Maple Taffy. 109 N. Dearborn, 
Sana BOS, GhJcancp, 

POSTCARD Addressed Exccllo Sales, 
Blirevcbort. Loulktana. brings best proo- 
ever r e -eeived 

MIRROR Rcsilverlng offers great ooror- 
tunlties, Joyce Mirror Studios. 12401 
Dresden, Detroit. 

MAKE Artificial marble, glazed tiles, un- 
canny. Tabletops, plaques. Soots, hones, 
novelties. Hard, fireproof. Inexpensive, 
cement secrets. Brilliant tile and ltcmitf 
rubber samples 3c. John A, Fayn. 945 
Grand e Vista Avenue, Lot; Angelas, Calif. 

CQMFLETE Mailorder business of yaiur 
own. Details J,q cents. Pasaak. Bpx 2L h 
Sta. J, New York city. 

MAKE Your own rubber molds. Sample 
mold and details Jlk- June. IDl-B Beech, 
Hoi yoke. Mass, 

MANUFACTURE Poll&hpufTs.. Amazing 
proposi lion 10c. Particulars Irpc. Hick- 
orrjell. G lcnbculah. WLs. _ ^ 

24 WAYS To make money BQt Orville 
Rarhart, Hollerbprg, Kansas. 

CAHrt Paid for Injects, Bee Sinclair 
display advertisement on page 29A. 



BIG Paying mail order business in your 
own hemp. Write, Lbftus'S. B&X- 1514, 

Washi neton , D. Q. 

STARl' Vacuum C leaner rebuilding bua- 
incas like mine, home, snare time. Fourth 
sucecssful year. Plan? (1.00. Heater, 1003- 
BOUUl Hig h, DtPyct, Colnrado, 
PROFITABLE Mail business at home. 
Expert's selected ulana. Send 50c. Filipo, 

1133 Rosemonnt. Cil iCi niiat i. _ 

GENUINE Mexican imports. SI. DO brings 
three = urn riles and wholesale Itata- Becker. 

Mirando City. Tpxaa, 

SMALL Investment will make KtOl) 
hu>ritti Particulars 3c stamp. Stcwart- 
Jdrgcpseu Ccmuaciy, Sturgis, South Da- 
keta^ 

MAKE "Folding" money — 53 and a fold- 
ing rule Starts V&ur Profitable weatherstrip 
contractor huatnesa. Send SI. 50 lor one 
complete 5 foot window set, Money hack 
guarantee! E-Z-On, Department: 9. 30 

North Laflalle. Chlciutn, 

CASH In during i940. learn Rtl-esUte 
management through home study. Quick, 
easy WBJ, Preuare yourself, make more 
money. Morrlscm SchwL 100 If. LaSalle, 
Chi cago. 

HEAD '"Modem Times Magazine" for 
money mnkers. Sample and plans 1Q& 
Glauser. 3S20 T urner. Pimade] oh la. Penna. 
TREASURE Finders? Read Goldok a4- 

verlieement on_SMe _ 1 35 A. 

FORDS Portable Hammermlll mratan 
make rcaulnrly weekly net earnlnga. tab. 
$75, tlffl) and more. Fords 1 exclusive mo- 
lasses impregnator gives operators biff 
rum pctl live advantage. Equipment may 
be Purchased SS** down, balance from 
miming*. Write lor particulars about this 
safe, sure, profitable year-round business. 
Myers Sherman Company, 142B 13th, 

Etreator. Illinois, 

Build a business of your own. Grind 
lawn mowers she universal way. Email 
investment— large profits. Every customer 
satis fled. Write for Book let T. Rogers 
Manufacturing Company, LindaeT. Ohio, 
MANY Money making Ideas, handy 
household article free. Profit Guide Serv- 
ice. 1585 Broadway, 303V, New York, 
OPPORTUNITY Of doing business by 
mall. PurLcuiars, iqr stamp, Eastern 
fifties Service. Box 101 , Millvi l le, N. J. 

YOUR Own business. Free parUculsta, 
Mogul. 10*30 YSl e. Cleveland, Ohio, 
SUCCEED With your products, M&kc- 
sCl l them. Forihulas. Processes. Accurate 
anslyses. Catalog free. B. Thaxly Co.. 
Washington, D- C, 

Ft- ASTER. Industries nffers industrlaiu- 
men an opportunity to start a business of 
their own. manufacturing art goods, nov- 
elties, Btmsenlra, etc,. In Plaits and mar- 
ble fmLtatien. Sc material makes $1 arti- 
cles.. Rubber moulds furnished for speed 
production. Small investment brings big 
returns. You are Just in tLme tot big whole- 
sale season now starting. Write for inter- 
esting booklet mailed free, Flastex Indus- 
tries, Dept. A. 1005 Washington A vc . , New 

York, _ _ 

PUBLISH A magazine at home. Bamule 
maga^ne dime. Devrino, MOJ Wrtghtwpod 

Ave., Chlpa go. Hi. 

A REAL Future for you With Red Comet 
Automatic Fire Extinguishers. Low uriOe 
Proven seven years.. HphmdSct sa4a$ outfit 
free. Some good territory open, Exclu- 
sive, Write Ouleit. 70S Red Comet Bulld- 
ing. Littlet on. Colorado. 

INVENTORSr— WO successfully sell in- 
ventions, paten tad and uupatentad, Write 
fur proof, and tell us what vau have far 
sale. Chartered institute of American Tn- 
venlora. Dept- 4-C . Wash ingto n, D. C. 

GOOD Paving business silvering mir- 
rara, platLng autoparts.. relieetora. blcv- 
etes, bathroom fixtures by lata method 
Free particulars and proofs, G unmetal 
Co.. Ave. H. Decatur, BL 

sell Bv mail. Earn money spamime. 
Naw folio by export shows how. 25c. Bitot, 
62U East t>2nd, Chicago. 

LIQUID Marble — Anyone tan make! Col- 
orful. glazed! Moulded, brushed, sprayed. 
Rubbennstle moulds. Composition flooring. 
Big money in these l Particulars free. 
Marble! sung s ervice . Edw ardsvHle. III. 

127 WAYS To make money, in home or 
ofiiee. business: of your own. Full parties 
ularx free. Elite Oo. . 21* Grand fit.. New 
York, 

EDW And where to obtain capital fully 
explained, free particulars. Star Service, 
WapafconeUL Ohio. 



YOUR Own business!' Selling fay mall. 
Details free. Maples, 34 IB South Marsh- 
field. Chicago. Illinois, 










































popular mechanics advertising section 



47A 



ELITE Collection of business pin ns. con- 
tains 1 27 tested plans and scores of lotmu- 
lns. Blurt awn business; home. oDltt. 
Particulars free. Elite Co,. 214 Grand 5L t 

Mw York. 

W£ Help atart ybu in business, furnish- 
ing outfits and instruction, operatina 
F 'Slice. La ] Ly Candy Factory" home. Men- 
u'Diner, opportunity to earn flood steady 
income, all or spare time. (Our 3lst year). 
Booklet free. W. Hillycr Ragsdale, lnc. h 

Dra wer 4. E ast Orange, K. J. 

"MAIL Orurr buatneM is JQ«r opportunity. 
Many began small, now earn thousands 
yearly. Np personal contact. Boundless 
upjriirluiiltie*. Have had over 30 years ex- 
perience; will help you succeed, Send 25c 
for valuable booklets, none free. B. 

Brenlser. 257 $, Slat. Philadelphia. 

COLOR. Concrete With tfttmiHUS. Stueco- 
Rock. Cement artistry. Benches, Wteh- 
Lngwclts, Spin concrete pottery. MLnla- 
turr castles, watermills. Cbldglaae, wateri- 
ng lilts. marbling, Karr-plo lftc. Hollvw&od 
UementCraft, B537 Wonderland. Hollywood. 

QalUornla. ___ t __ 

EARN Extra money at home. Increase 
your Income at home by new. rumple 
Wentworth Tempera Color method. We in- 
struct you and. supply von with work. 
Write today lor free booklet. Wentworth 
Pictorial Co . Ltfl.D ept. 3. Hamilton. Qnt. 

MAKE Money by mall, the way we do, 
Free information. MayffOcd, F-IIQT 
Broa dwa y. New York . 

ADVERTISERS 1 l.fino.DClO Mail order 
elrculfttlon. Inch advertisement. tlB.40. 
"Get results," 20 newspapers, IB words, 

, fiQ. Dmncr-Dorskind, I474F Broadway, 

New York. 

I WANT TO send yon nrool of the won- 
derful pulling power of Popular Mechanics 
Maflasine'a classified page*. What's y&ur 
proposition? Write me today. F, W John- 
son. Manager Class! hed Arlvertlainn. 20d 

E. Ontario 51, Ch icago. Hi . 

SELL By mall- Books, novelties. Bar- 
gains? Bin profits! Particulars free. 

E. Elfco. 438 N. Wells. Chicago, 

CHARTERS; Del n ware! best, cheapest; 
free forms. Colonial Charter Co.. Wil-* 

mlturtaa. Del. 

WHERE TO buy it lowest- wholesale 
prices, Information free. YorcnA, BOX 

F-313. Bayonne . N j. 

BUSINESS Knowledge, worth dollars to 
Vou I0e. C. Th|ml|an. L ake GLtv. Mi nn. 

BE Indepen denl-’I' It show you bow to 
write successful selling letters for any kind 
Of business. No- books to study no hard 
rules to learn -you Start writing immedi- 
ately. Many firms pov as high as S2S for 
single letter, complete instructions S2 
postpaid- Coykcndall, Letter flpeclalLal, 
Treasure Vill ag e, fit. Fcfersh u r g. F I or j dft. 

J 00 PROFITABLE Mall order and local 
plana. Gilbert Supply. 5-P West 24th, 
New York. 



MAKE. Bell luminous paint. Literature 
free. Gordon Labor* t&riea. 1395- H Broad’ 
wav, jjtgw York 

AMAZING Profit*. Duy-nlghl. year 
round to MlllflR Operate “Silver King" 
vendor*, S3. 2a- up. Free instruction,! Au- 
tomatlc, 11425A Fuller t on . Chica go. 

MONEYMAKING Books, plans inrmu- 
las. Literature free. Watson. C21 South 
3 1 st Avenue. Omaha, Nebr. 

15. 00 LEAST Possible return each day 
worked according our clan. Light work, 
canvassing unnecessary. Plan Aod trial 
outfit delivered U. S. onlv 12.-DD, refund- 
able cm return comoleto outfit. SctSi-OrS- 
man System. Box 1142. New Haven . Conn 

1Q59 WAYS To stalTE a profitable busi- 
ness. Get Popular Mechanics book of mod- 
ern formula* and methods lor practical 
specialty manuraetnrlftE. Price only Sl.25 
postpaid. Popular Mechanic* Press. Room 
1Q+G), 2 (Ml E, Ontario St.. Chicago. 



MONEYMAKING opportunities 



START OWtt telephone repair service In 
your farm community. Good money mak- 
er. We furnish instructions, material at 
SOW prices. Ideal sideline — RudLo, elec- 
tric. hardware stores, Inquire about local 
agency. Farm Telephone. Dent. A, Rogers 
Park Station, Chicago. 

BE A. professional scrapbooker jug fees. 
Unlimited opportunities. Can be dons at 
home. NO competition, No capital need- 
ed,: For complete detail* send JQc to 

Scraoboofcera Guild. 59 Park PJ&ce, New 
YQ-rk. N, Y. 



AMATEUR Cartoonists, earn eksh at 
home, fiOuVlhg and duplicating cartoons 
for advertlaers, Ad-Service. Argyle. Wis. 



MAKE Money quickly collecting accounts 
anywhere by mail for merchants, doctors 
and dentist*. No special education or Pre- 
vious experience needed, no oltlce re- 
q ui red , Howto cet the aco-ou u W. and what to 
charge for collecting them explained fully. 
Copies of five letter* which have -rollected 

over SEQtt.UUO. arid easy instrp ctlpnfl how 

to use them, Ah sent ior 62 oostpald, 
Cpykendall. Letter SpeclalbE. 924 Treasure 

Village. Bt. Petersburg, Florida . 

MARE CornobsLliOn wokl-like nuifjnia 
that have weight, color; look genuine. Ex- 
pert* amazed! Old timer* tm tiled! Easily 
compounded. Bln demand. Lante nrofiLs. 
Guaranteed, copy written formula (i.oa. 

Triplets . '• National C ity, ca hf. 

YOU'LL Like res Live ring mirrors, auto- 
pnrts. rtfl-eetors, making chipped fIbsj 
-' ilEhd. write Sprinkle. Plater. 2ft7. Marion, 
Indiana. 

300 TESTED Moneymaker*. Formulas — 
Flans. Wholesale Supply Source. Sfl 
pages 35c, Ideal Service. 300-3. Park 

fudge, ill, , 

PUBLISH Magazine yourself! plan Hta! 
Beruycd, rtB Navin . Johnstown ri-nna. 

would You like to work in -south 

America? send name — postal, Julius, 
AmarLltp. 4 a. Texas. 

MAILORDER. Particulars free. Avon 
Service. 117-M South seventh. Wilmmg- 

tOIL N. C. „ 

500 COIN -COAXING Imprints 25C. PDW- 

ell flervlee. Box 1W3 E. ClOVOl fthd. 

MON EYM A KING ideas M a pavi do — S n in- 
oie copy 10c. Kenneth Pariah. East Svra- 

curr. New York. 

iilLLlON Ar ticles. Buy wholesale. VgL 
uable directory I tic. Ideal Service. D-3> 

Park Ridg e. III. 

FREE Questionnaire keeps you posted 
moneymakmg ouvurturtific^. Un&blLcated , 

Bridact. New Windsor. Illino is. 

3 BIO MoneymakltliE magiklMS Ibc. 
Publisher. 2&30 Stromberg. Pittsburgh. 

hum. 

"AGENT'S Directory' brings moneymak- 
ing Bronositlons saiore! Listing 1Q&. 
Fpflmmt, 14 7 l*iln gloii , Toledo. O hio. 

■" ItKM) PROVEN wa.vs of EarnLng Mon- 
ey"; rent Liu* book 30 day* for only 10c. 
Particulars free. Smith Book Service. 
W. Pal m Beach. Florida. 

WIN Prise* l Free information from ottr 
stall ol winners. Personal Contest Club, 
stit ll&il_ "P. ' ' RKQOkivn. N ew York. 

NEW Why* to cflrn and sftvef Book. 
'■HOG Use* For Waste" 2&C Box 4ftT. Hot- 
Tywpod. Calif. 

"PROSPERITY" For home worker*. -64 
page Bmmraidne. Sample, dime. Sizemore. 
4917N KoatnEr. Chicago. 

MAKE Your own Show card water color 
paint*. Low cants. Make money, sell to- 
others. P.O. Box SI. Hudson Cl tv Station, 
Jer sey Citr. K. J. 

DIMES. Quarter*, dollars— In your mall. 
Get 7 pulling nos; propositions flfilore; 3c 
at a nip. Kav Service. 39 16 Telegraph, Oak- 
land. Calif. 

PROFITABLE Mail order buss ness at 
home. Stamp. Myers Company. Cam- 
brld gc. Ohio. 

AMAZINGLY Profitable! Help unem- 
ployed land lobo. stamp, Vocational Ad- 
vLqor*. Snanaway, Tacoma. Wushitiglo n. _ 

cash Paid for insects. See Sinclair 
display advertisem e nt o n page 29A 

make Money. No house to house sell- 
ing. Plan and ad coov coin. Box 1U-S, 
Barberton Qhlp. 

14c STARTED Pro ft U bU 1 : mall bualuc**. 
Inf ar ma Lion: moneymaker opportimltle* 

12e. "Worthwhile," 3I9E Marengo. Pasa- 
dena. Calif* 



''FIRESIDE" Mail order weekly maga- 
zine lifints Lnu;bu\';.-, oln ei*. oPDortunitLCE, 
formulas. BLg profit* renOrt«d. GOov 10c. 
Special ! 2 month* is Issues j 20o. "Fire- 
*lde." lalnlr r . .Mich. 

MAIL Order Nows with valuable folio, 
asp, drew. 710-5, pevita Lake. N . Da k. 

TREASURE FlUrtr-r*? Read Galdak ad- 
vertlsemenf on page 335 a, _ 

■CHARMING Oil. fascinating fragrance, 
lusting, -cost few cents aell £1,00. Secret 
formula* 23c. Darnoc, 95 iStattOh ,J N." 
Montreal. Cnnade. 



MAKE Color-glazed concrete pottery, 
gravest 0-nes. tile*, noers.. Wall*. Basement 
waternroofthg, etc. BooSclct. detail* iQc. 
National Potteries. M in nea ioatLs. Minn. 

MONEY By nr,?,IL new mailorder oppor- 
tunl tie* free, Harvey Tw-plt. Decatur* 
Indiana. 



START BLg paving mailorder businca* 
at home. Parllculurt free. Wllaon Sales 
Service, 5-04 E. Wilson St,. Milwaukee. 
Wl*. 

BE Funny, make money. Learn gag 
writing Slump bring* inlormnLiKii Don 
Ul*h atudioa, Wrlghtwood, Chicago. 

MOULDS. Guaranteed, for costing toy 
soldier*, Indian*, trapper*, warships, sink- 
er moulds. 34 4 kinds, Send &c for illustrat- 
ed cfttalounie. Henry u, Schlerolw. $45 
Spea icvr. Ghent. N. Y. ' s 

RAISE Earthworma for profit, lnfornta- 
taor free, stamp appreciated. Bureau Zoo- 
logical Research, ice A Broadway, Peoria, 
III. 

' WHOLESALE Sources. 50d L CK>0 article!!. 
Free directory. May woode. HQ7 Broadway, 
New York. 

MAKE Money, No selling. Particulars 
free. Arrowhead Enterprises. Duluth. 
Minnesota. 

Earn Extra money writing for publica- 
tion. Simple method Demand Inexhaust- 
ible. Details free. Glen Donaghcp, 17 
Groton. Lowell Mas*. 

START Own mailorder business. Sfln-d 
afio for big folio "How to sell by Maii ,h by 
expert . Benly, 1741 Melr oao, GhLcagp 

Grow riant* without s-oil. Polder free, 
Gordon Laboratories. I26&-J Broadway. 
New York, 



FORMULAS, PLANS, ETC, 



ANY Formula 3Uc, or money promptly 
refunded Testing Laboratories* Box 531. 
Tampi, . FLori-t la. 

SING LE-1NG RE D1 ENT Formulas — nd 
manulacturins ! Information free, A. 
Kin fard. Wavnc. Pcnna. 

FORMULAS" All kinds. Real money- 
maker*. Lowest nriflos. Galaloc free, 
Clo ver Fonrutln-rv. iqb-p^. Nfies Center, ill, 

HUNDRED Mdnty-mAlein* formula-* 
non carton, 145-23 rjand St, Rpring- 
field, N- Y, 

BEAUTIFUL, Castable resms. Five for- 
mula*. different types — une dollar. Eupi. 
Rose. Bi'tLlOil. Nl MlMilwL 

PAINT Shine* in dark 10c. Formula in- 
stmetlona 5 dc. Myera, hqx 25, Nilpj, Mich 

FORMULAS: — "Chemist Approved." 
None better, Lowest orlcea, catalog free, 
Kenilco, 8 2-C. Park fudge. Jll 

jo.-noo MONEY Making formulas, recipes, 
■WKtS, Mitko most anything jDIJ page 
book, $J.iD postpaid Or C.Q.D. (foreign 
Si. 051. CutAlpK 3c. Adam* Brown Com- 
nanv. Che*mut Will. Massachusetls. 

ANALYSIS. Research. Newest guaran- 
teed formulas. Blsgtst cataloa free. Nam- 
Sn&l petces. Gibson Laboratory. Cheml*ts,. 
BD-1142 Btmnyside.. Chicago. 

SENS A TIGN AL 1 110 HUCCKMuI iJifflU' 

las, £1.901 List free! Galluzzo, 409P Tren- 
ton Fi l t-ylpj r xh . Pennsylva nia- 

KILL Bedbug*. Instruction*, formula 
$1,00, tiOAChe*. Excel Lent profits, 

Springfield Mothproofing. 95 State at.,, 
Sprln gflold, Masft. 

JUBt Out. honey-fruit coating lam ice 
cream. iDllypopK. Formula tmd detiil* dol- 
lli-r.. Har ry MoorE. Hann ibal, M& 

LATEST Money-making formula*. Lit- 
erature free-. Bradford Labors tnri-ea. 
Jaekaon. Tcnn. 



NEWEST Guaranteed formuiaa. Litera- 
ture free. Globe Company* bs Devonshire, 
Hmton. 

T>JN Thousand formuhls. $i. Send stamp 
f or c jr-cuiar. Jerome Jo iiivj;, Hollint, Ala. 

THaKLY Pormulaa for oerfett nrcducts. 
Accurate analyse*. Catalog tree. B, 
Thaxly Co., Waahington, D, C. 

FORMULAS — LL&t free. Andoo tjabOra- 
tftfies. 235 71h St.. Rnck ford, III. 

REAL Manufacturing formula 1 ; List* 
free Cummliura, Chemist. Gordon Avenue. 
Syracuse. N. Y, _ 

FORMULAS tjitesl monw makers. Lit- 
erature free. Belfort. 4042 N Renter, Chl- 
ago. 

ELITE Formula.-; and plans: make and. 
sell your OWn products. Descriptive hook- 
tel free, Elite Co., 214 Grand St. T New 
York, 



CHEMISTRY 



FREE: 4i Pago catalog of ehemiCftl und 
laboratory puppbes for amateur chemists. 
WoUensafc hiterbacopcs and suppli^, ^clen- 
Ufle book.-; at Ulft discount. JE-3 Winn, 124 
West 23 Street. N. Y, C. 
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POPULAR MECHANICS ADVERTISING SECTION 



FREE Catalog. Chemistry, mineralogy, 
blplnffy, microscOPcst. telescope*. Trace j' 

Labo rato ries. Evanston. THinnl s. 

Cii KMICALH In Sc quantities. Catalog 
Sc, JFldaeher'E Laboratories. Medford, 

Maas. _ . „ 

EXPERIMENTAL 'Chemistry — Vitamin 
chemiatry. interesting. instructive. inex- 
pensive. New methods. New plan. Scl^u- 
tsne ft Technical Service, 210 Post St.. 

Ban mnriwo. Cfaitf. _ 

CHEMISTRY Courses at bargain, Par- 
ticulars. A. shanereau. aiu £- tith St.. 

Br ooklyn. N. Y- 

FREE Chemistry eatalog. Supplies id 
5C? EaulP complete laboratory. Kculklt 
ficientiiiic Corp. , 3G7F Bridge SL, II rook - 

I vn. N. Y. 

CHEMICALS, Laboratory, gt&flsware, ap- 
paratus. Sou ct 3c for fata I off CPl. Bio- 
logical Supply Company. 111B ML Hope 

Avenue, Rochester, _N. Y. 

SPECTROSCOPE For quids chemical 
analysis S5,56, Rutting: Soria, Campbell, 
Cali Torn la. 



UFLF WANTED 



BIO Money taking orders: thirls, tie*. 
lioEEcry underwear, chhIb. tucket*. sweat- 
ers. uniforms, ett. fifties equipment free? 
FfXtMTlence unnecessary, NLmrod, 4933-BG 

Lincoln, chleago . 

steady wont -Good nnv Reliable man 

wanted to call on fanners. No e sue ri once 
or capital required. Pleasant work. Home 
every night, Make up ter $10 n day. Won- 
derful new proposition. Particulars tree. 
Write McNtss Co.. Dept. 4oi. Freeport, 

Illinois, ' 

BOOKKEEPERS — Lfim credit rnanaae- 
mrnt frgm experienced credit mars. Cooke. 
ftjS Killing ton Ave , Rutlan d. VI 

SALARIED PcaltlOTlS— *J6tW yearly nnd 
Up ( nnne lower! , Let ns find one for you. 
ftmalL coat. Write for valuable informa- 
tion. Executive's Promotion Service (161. 

Was hington. D. C, 

EARN Cash at homo! M. M earned 
$2T>7 00, three weeks raising mushrooms In 
cellar! fcxeepti onal, but your cellar, shed 
perhaps suitable. Materials furnished. 
Starti ns crop guaranteed, Wo buy Fi-31 
crons, hook free, Urn ted, 3648 Lincoln 

Ave.. Drat. HO. Chicago. 

SUPPLY Master toilet bowl cleaner di- 
rect to users. Big field. Other everyday 
necessities. Bend 2Sc for cleaner or write 
today for particulars Muster Chemical 
Company, 1950 West Fond du Lac, Mil- 
waukee, Wisconsi n. 

EARN Money in ytnir spare time taking 
subscriptions to Popular Mechanics. Un- 
limited possibilities, ev*?ry titmily a pros- 
peel Easy to sell. Bonus imid in addition 
to liberal comm Lss Ion. Send postcard far 
further details today. Circulation Dept.. 
Popular Mechanics Magazine, 200 E. On- 
tario BE.,. Chicago, 



AC ENTS WANTED 



fl STARTS You in business selling out- 
standing line lies. 5C each ufil wlso boxed 
novelties Over inn 1 :! profit. Wash tLes, 
fiOc dozen. sample 7c. Slydc-Ou ties. $2.40 
doren sample 2.5c. Free swatch book with 
first order. Write for de-scrlptive whole- 
sale cHlalPU. prices, free sample materials 
Ft» (in' s Neckwear, 30 West 22nd. Penh 
P-t New York. 

WRITE Quick for amazing new line of 
men's shirts and sport ensembles. Easiest 
sellers i^ow as 3 fur 52, 98. Beautiful San- 
forized fabrics, exclusive features. Money 
hack guarantee. Big profit* assured, re- 
peal business. Valuable outfit free. Stvlc- 
wear. Dept. A-3H, tena. P*tma ' 

POCKET Pal till l e and sCtiDcr. ‘New 
beat sf llfT. Detail* and sample 25c. Apex 
Obi, Dako ta Bldg ,. 3t. Paul, Minn, 

BK’J Money Inking orders; shirts, lies, 
hosiery, underwear, Hants. Eackets. sweat- 
er*. uniform*, etc. Sales equipment free! 
Experience unnecessary. Nimrod, 4922- AN 
Lincoln, Chicago 

YOUR Own local shoe business. Free 
outfit -starts you! 200 style* Big advance 
eomniissLo-n^ and liberal bonus, Experi- 
ence unnecessary. Tanners Ethnos, 32fl 
Boston. Mrm . 

AGENTS - DISTRIBUTORS Territory 
open new fast Helling Ford accessory. Sell 
filling stations for re-sale, BheldleV Mill. 
Co.. 41 fl Rid ge Bl dg K ansas City. Mo. 

AOENTB: 2m j ; Profit Oh Amav.lng new 
discovery. Cleans, polishes, caxte cars In 
34 minutes. Magic all-purpose polish In- 
stant demonstration sella most skeptical 
aulo owner and housewife. Enduro, 2426 -a 
G rand River. Detroit. Michigan. 



AMAZING New product—’ 1 Ben tinel" pre- 
vents odors, tastes □! one food from perme- 
ating others. Keep; cantaloupe. fish. un- 
ions. Pul Ler. etc., uncovered in refrigerator. 
SJ.00- BOetPftid. Agents wanted, especially 
Ladies' Aids M, Q, Bales; Service, Atkin- 

eon, Nebr aska. 

WANTED- ! A (rents in sell nationally 
guaranteed, popular priced, domestic elec- 
tric refrigerators, direct to consumer. 
Commissions up to flO*; Gonnett At Bans, 

Ms nut actur ers. R khmemd. In d laoft. 

ALL Bales- people read "Mail Salesman" 
fur successful results' profit*: plans: idea*; 
methods. Bampte copy dime and 3c stamp. 

Sidney, FoEtsvIIle, P cnna. 

PUNCTUATION At ft (TtlDW, Hclts it- 
self. Sample lOe. Royal Publiahinp CO., 

Box 33, Milton, Maaa. 

EVERY Man and woman la a prospect? 
So experience or monev required to rep- 
resent world’s largest shirt manufacturer 
seUlnfl dlroet to wearer. One year guaran- 
tee; half price offer; customized fit. Full 
Sine Of sportswear in eluding filacKK and 
ensembles nosier* for men andl women 
BLg advance cash cemmJasmus and 33 f ... 
cash bonus writing easy orders , spars Of 
full lime. We deliver and collcoL Write 
uuiek For free money-making sales outfit, 
HraccUff- Quaker i£3a Tfrnadway, OepL 

46 5, New York. 

SCHOOL Benson*— Earn gradufttion ex- 
neraiaa gelling opr papular name cards. 
Best commissi ons. Free cards. Big cata- 
logue. Write CruJL curds. BOX 235. Fitts- 

buittfa. Petuia. 

WANTED: Men — women to supply Blair 
feed and houschald products to homes. 
Deep cut prices and lovely premiums. Bend 
na money. Big bax of products free for 
testing, Blair. Dept. 31. -U. Lynchburg , 

Virginia. 

EXCELLENT Opportunity agents. rouLc- 
mcn. salesmen. Amazing new vegetable 
s&ray. Deadly to irw-ects, HanuJesfl to hu- 
mans. Ryle Products Camps ny. Pevely. 
Missouri . 

DON'T Be ft lob fin nii' r — start your own 
business on our capital. No hard times; 
no lay-dlfs: always your own boss, nun- 
itrad-s average S3,pdb to *5,WW annual sales 
year after year. We supply stacks, equip- 
ment an credit. S00 home necessities. 
3eEltnff experlenofl unnwessarv. Wonder- 
ful ounurtuiLitv to awn plynsant, dignified, 

prpfltahri? bujlnffs backed by v arid- wide 
industry. Writ* RawtelKh’a.. Dent, 

CU-FPM. Freeport. III. 

STRaNOE Chemical sponge cleans wall- 
paper like magic. Banishes house r-ca m ne 
drudgery, Scnsatiomtl demonstration 
Sample? sent on trial. Rush name. Kris- 

tee, lifl. Akron, Ohio, 

miiiiNEKy Prnipwltrnh ivsiiviTinK nsir- 
rars, autoparU. ictlectors. making el lipped 
glass slims. Write Bprinklo. Plater, 123. 

Marion, Indian a 

A0ENTS— Men 1 a suits Ate, pant?, 31c, 
Ldp coitus 62c. ladies’ coin'? 52c, dresses lie. 
Other big barnaius. Cfttalod Iree. Roose- 
velt Verca ntJ ie . 5 B6-SH, H oqfigvel i. Chicag o. 

WINDOW blKD letters"' ' Penny each, 
large sizes. New styles. Absolutely beau- 
tiful Free EampSpB. Atlas. 7941 Halsted, 
Chicago. 

GET Free food products! fiend no mon- 
ey. Bur S7 value order-getting demonstra- 
tion kit ff lven to rehnbie man to start big 
nay, year 'round buslnesf, Earnings start 
11 b once. Experience not needed. Ld Milts, 
3 514 M t Jhnni UL]i C; fttii Emalll Q, 

MAGIC Dine beau water without, gas. 
coal or oil Tremendous seller, R1 k prof- 
its. Pocket samples fpr agents, Rush name 
for free offer. Nuvsv, Dept. X-163, Des 
Mntot , tQWAj 

REFRIGERATOR Purifier, new. fast 
ael ling; iM r i promts, rem-ais sale*. Details 
free, sample S5c. Cache Co.. Box 72B. Ean 
Diego, calif. 

MEDICINE Distributors.: BOOT profit; 

sellips 13 - ounce S3 50 Vj-Co lasatlve tnnle. 
Exclusive agency guarantees success. 
Vj-Cu Salc^. BirminvhB m. Alabama. 

MYSTERIOUS Disc heats water instant- 
ly without wal. gas or pi I, Pays up to 
l7fl r l profit. New principle No risk sam- 
ple offer. Write Lux Company, Dept. 
H-m. E l khart, ind. 

HRIjL Mprehants wail &Ikius. Cost 1c, 
sell 16c Richards, 1ST-M fc New York fit < 
Jndiariauolis. 

MAKE And, sell vour own produeta. Nq 
machiherV herded, Amaiinp proflts. 
Guaranteed 1 'Chemist Apprqyed'' farmu- 
laa. cataloff free. Kemlco. 10-C, Park 
Ri dge, 111. 

f^ELL Nip external treatment equal lh, 
colds, Sample 10c. aeEla 25c. Nip Prod- 
ueta. Larmml. Iowa. 



HARD A IMS— tlW Blades S5c: electric 

razor 55c: candid type camera 56c; laCMi, 
gross 32c; 1601 other lie ms. Catalog. 

World's lowest oricetl wholesalers, tfUk 
Bale s. M l Dr oadw av^New Yorjjc. 

MEXICAN Curios sell oh tilkt. Large 
profits. Free particulars. Samples I DC 
staenus. Marqu cj£- PT, Aparlado H76. Mel- 

ico City. 

UP To 500-;: profit with new perfected 
.IMG ttultk netton. no flint, automatic ff«ii 
lighter. Retails 25c. Samulc I9c. New 
Method Company, flux FMG-ei, Bradford, 

Penna. 

□HAND New Item for aitents. ftaleemen, 
Just out. Bells an R-lphE Every man needs 
3 to 12 Rush name for moilev- making 
offer. Remark Mr*. Ch. , Debt. ID. Ruili-v, 

1ml 

YOUR H 0 *e fret! With outfit. Make lip 
tok33. 50 in a vcwk taKine orders for .n maz- 
ing new hosiery Replacement guaranteed 
against holes, snugs, runs. Rush name, 
hose size. Wllknll. Desk CC-37. G^een- 

field. Ohio. 

SELL New, Used Clothing from home. 

auto, store. Men’s nulls see. shoes, inc. 

dresses Slq. Ladies, eoata 33c. Hundreds 
big barffains. Catalae fr^e, $ k N, 446- A 

East 31s t, Chicago. 

BELL Tricks Jokes and curded merehan- 
dise DlJtJe Btrpplr. HOalyn, Virginia. 

ado-: PROt’TT. Gold and stiver colored 
sign latter^- Offlcfta— stores, Larue sizes 
Ic. Free samples. Modr-rnistic, T-300Q 

LlnCaln Ate.^ Chic ago. 

F3£-o-t,ENE Anti-knock Dower com- 
pound. Mare mileage, power, speed, pep. 
Tremendous profits! Guaranteed! Thermo 

Esiul cm - . Peoria. 711^ 

MAN UFACL tmii BpecialtlEa. hire agents 
VCiifpclf. Bsh monev. Free literature. 

Gilbert fiiinnly. 5-P Went 34th. N ew York. 

NEW Home laundry aid Washw clean- 
er and whiter. Eaves amtn , labor and 
time. Nothing like It In stOrca.. Mancy- 
hack Kuarantoc. Rebsai ^ale item. Amus- 
ing dempostrat i an easily made Exclusive 
territory. Abbott. B032 0. Wabash Ato., 

Chicago, 

TIES, Wonderful proposition, free outfit* 

Eureka 301 West 36th ManhH.tton 

MAKE Time count. If yopr saEcs-t:me 
S 5 Umltod. Sell Our Vision Icnortsvcr. At 
least half of those you talk to. buy one or 
more. Sell kingly nr groups, offices, clubs, 
etc, 2 QC pi-JPe. dime profit. FIT tv weigh 
less than two pounds Bample and torm? 
free. Nu Du. 11 1 > Lak e 0 t. . Na shua, N H 
" MONOORA MMrNG Automobiles real 
money maker. Write for ^amniftl. Inter - 
nfttib nal Co. . Bcx_ fia^O. Philadelphia, F a 
monumental" Agents wanted aii 
leading granites. Guaranteed. Prepaid. 
Liberal earn Inn* Protected territories. 
Mikeilch Company, MaiiyTBCturers. St. 

Cloud , M inn. 

magic Folishipjr block — Removes 
scratches mars from furniture and cars. 
BftJfl Pie 25c. DOKcji SI. SO. Ducks Manu- 
faeturLn ff Company, FE-i-L:pprt. Illinois. 

SENSATIONAL New item. Bainple 2Sc. 
"*3 65 r ' FrotJnc ia . Wade^bo rO. N. C. 

MAGIC Roach box. Attractive sales 
arttch - . Biunplc ifle. Nook. 1712 Valmont. 
New Orleans. La. 

AMAZING Zipper clothesline. Instant 
demonstration. Sells on sight. DunnMfg., 

Hempgtftad. N. V. 

NEW Item for motorists. Fast seller. 
Clean up with ’Ttaadv WftSti." 3065-73 
Avc. . Oakland. Califor nia. 

SOQft PROFIT Taking orders for artistic 
oil pftintud personal portraits framed. No 
capital required. Mailed C O U. tp eu.s- 
tomera. Free sample, Mcnurch Studios, 
MeAdoo. Penna, 

BIG Prpfltfl gelling tie*. New spring line 
read-. Blyde-dn ready -tied ties, hand and 
machtnc-m adc. from S3, 15 do^. 4 in hand 
Sl.&Q dcffl. Repeac orders assure steady 
income. Write for details, free catalog 

and swatches. Empire Cravats. 22 West 

2 1 st s t reet New Yarn city, E tept. 26. 

amazing Identification key chain — 
Many cxcLu&ive kev holding devices. 5am- 
ple lPc. ittrwT, 101W flft, Man York. 

96fl MEN Wanted immediately; amazing 
moneymaking opportunity. Read 6d on 
pace 144 A . 

BIG Money — Taking orders for artistLc 
hand-colored SxiD Dhotoiiraphic enlarge - 
mcnt& in besutlful Deluxe frame*, plus 
free photo mirror. &end for this unusual 
proposition. Oibsop Photo Jewel cy Co, , 
B3I McDonalfi A vc., Brooklyn. N Y. 

SUCCEED With your products, Make- 
acEl them. Formulas. Processes, Accurate 
analyses, catalog free, P. Thasly Co.. 
Washington. D. C, 



POPULAR MECHANICS ADVERTISING SECTION 
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SELL FftmOuX Glas-Glo. Bin proflls. 
Great repealer. Busy reason beginning. 
Write for very special rcI acquainted oiler. 
CIIb-GIo Co B et 1 64. Ph elps . H. Y. 

AGENTS: Hli;a.sh ftes prices! FatlUlM 

cofir-e 1 2c lb 4-ar. vn mil a ft 1 -c. ita^or 
blade? 10 fur 8!zC. 100 sticks chewing gum 
lie. lit) other bargains. Premiums. Ex- 
perience unneeeteary. Carnation Com- 

rany, P&,jBL _Lou ls._ Mo. 

GOOD Faying business silvering mir- 
rors, plating a u topar t* ., reflectors, biey™ 
ties, bathroom fixtures by late method. 
Free particulars and u roofs. Gunmetal 

Co,. Ave. W, Dwfltur, II], 

NEW — Different — Gas station “Bf rvtoe 
Signals. ” Kilipp Specialty, Long Beach, 
Calif. 

AGENTS— 300^. Profit selling gold leaf 
letters; stores And offices. Free samples. 
Metallic Letter CO., 438-B North Clark. 

Chicago. 

AGENTS — Opportunity make money; 
book containing 121 successful business 
plans; home-office; send for free Intro- 
ductory booklet. Elite Co., 214 Grand St.. 

NOW York. 

HEW I DC Belter, costs 1C. Western. 432 

Climax Bl d g.. C level an d. Ohio. 

AGENTS Mane bis profits ort food 
products, bargain deals. Law wholesale 
price;!. Rush name for trial outfit otter, 

Bfo-Bo-Co. 2 81 Q-T Dodlsr, St. Loula.l Jq. 

AGENTS— To mall our literature. Good 
profits. Home business. Maywood. 

>103 -1107 Broadway. N ew York. 

t: NO RAVED Name plates, numbers, 
signs, etc., easily sold, profits large. Brett 

Bros.. Winthrop, Mass . 

DO You wane agent* for your proposi- 
tion? Your ad in this space will place your 
mesSdftC before hundreds of man Reeking 1 
fast-selling products. My folder '"How to 
Secure Agents,' 1 Is filled with proof, fill 
gladly send you a copy free. F. W. John- 
son, Maoager Clusintd Advertising. Pop- 
ular Mechanics MastWlttC, L-UU E. Ontario 

et. ■ Cblcagn 

BIG Money applying initials on automo- 
biles. Easiest thing today. Free samples. 
Ah®, sideline salesmen for short order 
decal coman la name plaits. "Ralco." 1305 
Washing ton. Boston. Mass. 

BIG Money applying initial* on auto- 
mobiles. Write for particulars and free 
camples. American Letter Company, Dept. 
40. Dunellen. New Jersey . 

REVOLUTIONARY Window cleaning 
tool. Good Housekeeping approval. Only 
ten 13.25 sales dally to housewives. Ibc- 
tdriea, schools. stores will make you 
*350.00 monthly,, carter Products Corn. , 

PQ& Front Av e,. Cle vel and, oma, 

FREE Sample — Amazing cleaner; sells 
homes, taverns, every where. Big profit- 
fast repeater. Betcu, $&0'I Irving Fart. 
Chicago. 

AGENTS; Stamping names on pocket-key 
protectors, sample check with your name, 
address, 25c, SiamplttE Outfits. Emblem 
checks, cheek-fobs, name plates. Hart Mfg. 
Co,, 3 &3 Deipav St-, ■Brooklyn. N, Y. 



IjjCIiGk.YDK SALESMEN 



HERE Are extra *!££ for you. Make mon- 
ey lh VCnjr snare lime. Turn odd momenta 
Into cash. Earn extra weekly income 
quickly, easily. Hundreds of different of- 
fers to choose fropfi — all leklttihnte. well 
established companies. Reg&fdless of 
where von live or what your interests an-, 
there Ik aowiething here for von. Big 
newsy monthly magazine telle how, Next 
$ Irani e* free as introductory offer to win 
new friends. No obligations hOw or later, 
Write today for this fascinating nublLca- 
tion. A costcard will do. Address '‘What 
To Sell. BOX K30. 168 N. Michigan Ave,, 
Chicago, lit, _ _ 

YOUR Own suits and other gtftH fw ft* 
bonus, ulus big cash profits for selling 
your friends fine quality, individually made 
to measure units and topcoats, Fouular 
new low price ranges help make xalcs easy 
Exclusive snort and swing styles no extra 
charge. Elaborate selection new spring 
and summer materials and pattern*. Sat- 
isfaction <1T money back guaranteed Jjy re- 
liable thirty year old tailoring firm. No 
experience needed. Bam Ole outfit fr**e 
Jay Hose & CO.. Dept F-340. 330 South 
Wells, Chicago. Til. 



ADVERTISING Book malehcs^World’a 
largest "direct selling' ■ book match fac- 
tory offers advance cash earnings calling 
On every type of business. Experience un- 
necessary: full, part time. Low prices for 
high quality- quick deliveries, halo you, 
PEt enters. Good repeat profits. Free kit 
instructions. Match Corn □! America 
3433 West 40th PL, Dept, E-3, Chicago, " 



PLACED On free trial to customers. Sells 
Itself. Tremendous sales nossibill ties 1 
Revolutionary inlor-ccmmunicOrtiCSl sys- 
tem. Talk (0 Ode or as many as ten oeO- 
nle, even 20C1O feet away. Loud sncftfclil*, 
buck and forth, private coiiveraaUoiv Op- 
erates like radio— one electric connection. 
NO Servicing or installing problems Fully 
guaranteed. Technical experience unnec- 
essary. EOaf two-minute dr-LtionstL'Al ion, 

Thousands prospects — factories. ofiicp.q. 
lumber yards. garages, parking lots, res- 
taurant*. etc. Accounts receivable carried 
by factory. Present low nrice opens big 
new field. Men earning high hs * 1 00- S 150 
week. Protected territory available. Free 
demonstrator offer. I n ter- tom mu ni cation 
System of America, 244 O Lincoln Ave., 
Dept. 304 Chicago 

IB Your Job n "hlLnd alley ,J ' There'S a 
real future in your own wholesale busi- 
ness, Profits can run Into really big motl- 
ey. Start with little sit i2.3u. Handle 
steady year 'round route Of local stores. 
Collect, deliver orders for 2DD nationally 
advertised 5c-10c counter products. Use 
homo OS headquarters. Chance to Operate 
one of our Silver Fleet service trucks. No 
experience necessary. Facts, free World's 
Products Ob. D' p t, 10-Q Spencer. Ind. 

PERMANENT Representative wanted for 
Hoover uniforms to call on restaurants, 
holclx, beauty parlors, doctors, purges, 
Others. Excellent income. Leads furnished 
Equipment free. Hoover, Dent BK-iflc 
251 W. 19th. Now York. 

COMPLETE Line everyday business ne- 
Ctssait i ps — over 2000 Items. Sq-'l pavings to 
every merchant, ExocriEnce unnecessary, 
Samples free, CbtnmiHilons advanced. 
Northw este rn , R2 5-,r Jack'; a n Chi cago. 

AT Home, your own m&ntifacluri ne bus- 
iness. making popular $j novelties Cost 
vou Jc to 15c. Everything supplied Write 
fio-Lo Works, Dent. E-342, Cindsipatl, 
Ohio, 

SALESMEN; America's finest sideline 
4n f ^ cqmmissfoil daily. 725 fa*t selling 
repeat items. Every UUsJnesE uses and must 
buy. No investment. Sales uort folio fw-e, 
David Lionet Press, 313 Sb. Hamilton. 
De pt- TF. Ch i cnao 



MAKE Big money? Demons trace auto- 
matic electric hot dog Cooker. Hells on 
Sight. Ealing places, taverns, drug storon 
Wild about it Write for big uroffC deal. 
Wienie Chef, SA0] W. Hubbard Drpi P-J2 
Chicago. 



BLADLI5 — lUg profits. Best qualLtv. 
Factory prices. Postpaid. Ace Blades, 
BuJTato, N Y. 



SILVER- LrTE Signs cost 5c; st:j| for 
25c. Every bl3J;J liens a proSTSCcf. Sample 
fOc. Butterw r orlh. Bux 25, Alfred Station 
Detroit. Mich, 



STS A WEEK for two sales dailv, New 
specialty. Dally lieecasitv a|| fines bus|- 
lieKi, Low cost, big profit return to mer- 
chant, Re fill commissions build permn- 
nent income. Hus 3 M. Kne lt Isl and, Hi. 

CALENDARS, Atl fjJcex — Order* arc be- 
ing placed now for I94t calendars, adver- 
tising inns aud Hove! ties, Free samples 

grl started now and book thtwe early nr- 
rters. Fleming Calendar Co,, 6M3 Cottage 
Q rove. Ch ic ago. 

SELL Printing at cut prices. 2.000 busi- 
ness cards SI. 50; 1.000 envelopes PC state- 
merits, etc. SI. 75; 23 printed sales books 
SI MJ ; l.flOO process e mhos sad cards SI SO- 
240D two -tutor labels, tree holtfir SI 50’ 
£,JflD printed hand bills Si. 75. One -third 
ria rgatn Frtg. Co., 
189-F ff , Modlxoti, C hi cago. 

BIG Money selling nigs, Bibles, curtain* 
silverware, alumimtm. etc. Easy paiinenhl 
call or write Highland Merchandising 
Company, 4^24 Woodward. Detroit fill 
Mam. Buffalo IJ05 North Suginaw FCint 
4 B 9 South Main. A k torn ' 

BIG Comm tsslons— selling to store* cel- 
luloid orlelng tickets, metal shelf mould- 
IfiB. To restaurants, menu cgvem. xigns, 
P- FTiCl ng Press . 1S4 White B&, . New York 

ADVERTISING Book matches — Bell 
union label book matches. Easiest selling 
hne Sh America. Large salsa produclnff 
kit. samnlc mateties, complete cut catalog 
inght color oombiralionx make selling cdsv. 
Commission in advance. Superior Match 
CQ.. 7 531 ? Greenwo od - Dept . M -3 . Chica go, 

TIRE Accessories. Guaranteed IQ 000 
mile Tiger Grip Eire natch, and fast-sell- 
ing line tire accessories, Salesmen -d istrlb- 
utoru easily earn Up to (€fl Weekly, selling 
garages, service stations etc Protected 
territory Economy Rubber Products. (iP0 
Burkhardt, D avtnn. Ohio. 

SPECIALTIES, For ga* xtutions; ga- 
rages: battery flhops. Wonderful reueat- 
erat Dill Product*. Wcymguth,. Mass. 



CASH Profits dailv— Nothing Uke St on 
market. Large manufacturer ha* new sen- 
sational seller. Patented, third dimension 
mystery mirroscope sign, Salesmen wanted 
nil cities — sell direct to Stores. Cast $3,00, 
sells *7.50. Renneker Co,, 347 W. Hubbard 
St.. Chtcago. 

NETW Broom sweeps Wjth&Ut throwlnj! 
dust. Tremendous profits. Free details 
Emerson Mfg . Co.. Spea r fish, S . Dak. _ 

SELL Goa atnlJoue First Naiiano! Shoes. 
18 3 Essex St., Bosto n. Mote. 

£>FEClAl,TY Salesmen: New premium 

deal for l,y4fi. Scrugits. 1105 Willow, Ctiat- 
tanoo ga. Tennewec . 

ONLY Two sales per day iP0k.es over 
$32W,OD monthly Drbfits. Auto toots. Ev- 
ery mechanic a prmneet. OS', virgin, 
SSO.Ofl sales makes Sllti 00 tirclHi. New, 
Proven. FfOteetcd territory to producer*. 
Yr-ar round demand. Mrxco. Beaver City 
Neb. 



BELL Tire HHO Driving Master. The 
Only instrument manufactured that Shows 
how the car should be driven, showa Sillies 
Per gallon while driving a* well am being 
flfl tUKUrute motor analyser. Driving Mas- 
ter Compan y, Sioux C ttv ._ Iowa. 

MEN- WOMEN. Year around business., 
vuur own commuiiiiy. No* items Just in- 
veiilcd. Splendid comm exs lqrs„ Write 

Smith Mfg. Co.. S lbl ev. Iowa. 

NEW Sales stimulating plan for retail- 
ers pays big, quick profits. Novel, exclu- 
sive features, Sample outfit free Profit- 
Maker s. 1GG N. LaSalle. Dept. B-S, Chi- 
cagQ, 



900 MEN Wanted immediately: fUnaeing 
moneymaking ooporturuty. Read Od On 
page H4A. 

A REAL Future for you With Red Comet 
Automatic Fire Extingui.-shcrs. Low price. 
Proved seven years. Splendid sales outfit 
free. Some good territnrv open, Exclu- 
sive. Write quick, 704 Red Comet Build- 
Ing. L it tleton. Colora do. 

NEW Specially — Sells evt-ry bux Lucas and 
professional man, Four 515 sales dailv pay 
i26Cl weekly. Far tell Cleared aver 51.0DQ 00 
monthly. Write F. E. Armslroug. Presi- 
dent. Dept. FM. Mobile, Alt. 

EXCELLENT Opportunity selling our 
complete fine of brushes, largest commie - 
eiona write for sales, plan Wire Grip 
Sanitary Brush Company, 2300 5th Ave.. 
New York. 



EDUCATIONAL AND INSTRUCTION 



“HOVY To Break and Train HOrxea" — A 
book every farmer and horseman should 
have. It Is free; no obligation. Simuly 
address Beery Behoel of Horsemanship 
Pent 1103, Pleasant HI U, Ohio. 

STUDY Law at hotnc under personal In- 
structions of an ex- Judge of 25 years legal 
experience. Stream line course Un- essen- 
tials eliminated. Fart Leu Lars Walter G 
Walker Attorney, Day tom Bea ch, Fl orida. 

aMaSe; With extraordinary memory I 
Make learning easy I Remember names, 
date*, fact*, ideas with incredible eitse, 
"Super Memory" course tel la how. De- 
tails free. Write, info Company. Box 
1122 Chicago. 



CLAIM Adjusting, Excellent- pay. In- 
vestigate tragic accident*. Arcs; outwit 
fraudulent claimants. Bums School, 311 
Moreewood. Pittsburgh. Penna. 

CLERKS. Teachers, writer* — Nead 
''Turning Ideas Into Ciwh, " Forrest Mil- 
ler, 4fl3 Berwick. Easton, F f n na. 

For An extremely profitable lifetime bus- 
iness, Operate a coUectiOP-eredit agency. 
Free folder. Cole Associates. Dept, m, 
Syracuse. N, Y. 



CLINICAL La bora Lory technique taught 
in your own home at actual cr>_,t Bulletin 
free. Imperial Technical Institute Box 
138. Elkhart. Indiana. 



WATCH Repairing L& steady profitable 
work. Experts usually in demand. You can 
learn watchmaking trade at homo, spare 
time, New original instruction .system 
Script engraving course included. Write 
for free detail* today! Nelson Co C-2ddu 
Maniiat tap. Bi t) tdl ng. China go. 

AIR Conditioning— Electric refrigeration, 
Rapid growth creates big demand for 
trained men. Earn up to *33-S50 weekly, 
Write for rruc facts. Utilities Engineering 
Institute. 404 North Wells Dept 103 Chi- 

CflHQ. 

BECOME Practical scientific Envastiga- 
tor. Modern Illustrated course. Thorough 
training by former agent U. 5 secret serv- 
ice. Particulars Irce. International Becret 
Service! Institute. FM-30, Hoboken N J 
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POPULAR MECHANICS ADVERTISING SECTION 



■‘UNCLE £anT r 1340 Jotw.. Start 4105- 
fel'ra-. Mcn-whifflr-ft, Prepare now lor 
examinations. CtUrnnOU education usually 
sufficient. Pull particular*— list (Meltlcna, 
Ira?. Write today. Franklin institute* 
Dept 113, U&ch ou ter. N Y , 

LEARN T;jej dancing. Comuietr iimtruc- 
llem 3£c. Standard Educations] Service, 
Box 221, Toled o. Ohio. 

SERVICE Men— Army. navy. marine 
corpis. coslh( guard. SndW your rights! 
Sample copy “’Regular Service" magazine 
free. National Association of Regulars. 
V set o r PUL.] fling. W a shin gton , D. C, 

H1G T I School boys— Send 25c com VPUr 
VOPV "T^U Sevens" and niim VOUT future 
success. TLcen, Boat 747. Minneapolis. 
Minn, 

I>R ACTING, Blueprint rcldUm, archi- 
tectural. airplane, mechanical. eLectrical, 
ship structural. surveying. mathemistits, 
science*, engineer's JicenftftS. Civil service 
engineer examinations, hfondcll Institute, 
Slip Went 41 1st. New Y ork. 

F IPfE U. 5, government Jobs obtainable 
through Civil lervice examinations. Get 
ready now. Kent our training course anti 
save 4D r r. No obligations Write. Ofchtent 
Institute, i Cl ] - A . St. Lotus .. Mo,. 01.1 Ickly. 

BOOKS On a liverlulng, art, color, ohn- 
tegraphy , engraving— ail processes. block 
cutting. printing — liH tm-lhod*. offset, silk 
screen loumsUsm, jialfrs management, let- 
ter wntins, etc Trade journals and other 
helps. Quantity discount? IrUt Irw, 
Qpminertlftl Engraving publishing Com- 
puny. J4C North Ritter Ave. , Indiana palls. 

LEARN Air conditioning. refrigeration. 
PrdCtiwi work- Ju 051 r KodJywood shops. 
Free catalog. Chief Engineer, 1141 North. 
Highland. LOs Altgelea. 

JOB For you in your community if 
you re mechanically inclined and ildtiiitllb 
oerma nent address. New training method 
ImU you in business With *.11 equipment 
for levs than 3£l).0ll Limited time offer 
at this price. Dctmic. free. Universal 
Mfg. Co., 2145 walnut. Chicago. 

BLUEPRINT Rending taught by mail! 
Write Blueprint Rending I natitutc. Dent. 
A. Box tififtB Metropolitan Sta Los An geles. 

SUCCESSFUL Stenographer;. typists, 
lj-aok teeners. accounts nts, secretaries. so- 
rial secretaries trained at home study de- 
partment. Write for folder showing grad- 
uate*" success. Give age. occupation, 
course preferred. Low tuitfun, Perry 
Schools, Brunswick, Georgia. 



LEARN Beautiful prnmaiiKLiD— -Inexpen- 
sive course, Hotel l school, 3fi Paul ding. 
Tarrylowii, New York 

NEWSPAPER Job* — Learn practical re- 
porting. freelance >uur rial ism from Expe- 
rienced editors bv mall. The Miller*. ID. 
Hflkem field, California. _ _ 

BE A denial laboratory technician One 
year conrae, Write Ohio School Jot Me- 
chanical Dentistry. All Prospect, Clove- 
lan d. Ohio. _ ^ 

B E;CO M E Truk carloontEt. Illustrated: 
rn taluk IQo, Ilalda. Cartoonist, Oshkosh . 
Wisconsin. 



Hits Pay trades you can 3 earn m a few 
weeks Decorating, paperhan gJ ng , grain- 
ing marbling, cord writing. Enroll now. 
Booklet Irw. CiliCrtgO Painting School. 
Igt West, Lake .Street. Chicago, Illinois. 

flOW To secure ft mr. i '-^t: m thr classi- 
fied civil service Railway postal clerk., 
STJOU a year. Postal clerk, city mall car- 
ricr, SI 700. Ollier iob-s. A12ii0 to SJl 1'U 
Our method helM you r>MS exams. Mon- 
womcn . age 18 to Stl Send far free book. 
PfllteraotJ School. EC Mercantile Bldg., 
Rochester. N. ¥. _ 

MASSAGE. Hydrotherapy. dietetic*, 
drug Low therapeutics, chiropody, taught 
by mail, Evan* Correspondence School, 
Montgomery, Alft, 



I.FA1JN Auto mechanics, body, repairing, 
welding electricity, refrigeration. Diesel, 
Slevin^on's, 2aoSA Main. Kansas City. Mo. 



TELEGRAPHY Taught thoroughly, Rail- 
road retirement act creating opportuniliw 
for new operators. Expenses lb"®, Cfttftlhg 
free. Dodge'* Institute. Hiatt Ave.„ Valpa- 
raiso. Hid 



SECRET I nv i 'St i cation. Experience un- 
neces*ary. Detective particular* free. 
George Wagner. M-2t!ia Broadway, N. Y. 



PLAYS. STORIES. MANUSCRIPTS 



WRITERS! Identification contacts, 
pro-tcctJon. opport unities. Guild, 17^7 L^c. 
EvADiton. Hll&oi*. 



CARTOONING, COMMERCIAL ART, 
showcard writing, sign fainting 



LEARN Cartooning for profit. Leon Gray 

Sch ool. BOX 1 301, DfrUfrS, Texa s. 

J.EAliN Chalk lalklhfl "Quick, cniy 
method. 12.38. Martaml Rasne*, Bloom- 

ld^ I ndinnu. 

DRAW Instantly without training With 
thp Mur-O-Graph. GLiar&Rteed accurate. 
E2.00 prepmd. Amo^e VOtlf friendii Draw 
for adverllsrrs. Draw portraits. Make 
■showcards, etc, Complete instructions 
iree. Mur-O -Graph. Sul Norlli Marsalis. 

Dallas. Tnxaj[. r 

ANIMATED Ciirtdoning. Mondell Insti- 
tute, 230 West 41st. New York, licensed by 
New York it&ta. 

AMATEUR Oartocmists. Earn cash at 
hdine. copying advertising cartoons. Ad- 

Bervtea. Argylc. _Wis. _ 

EARN Money nmkltic fttmis. noRter-H. 
show cards with my m-w machine, MaL- 

[ h r- v. 2.1 26 Cuus. St. LduI*. Mo._ 

ART Magftxine including directory art 
books • -tree! Send IOC ppitage. Art Mead- 
qij art grSL_ Doty Rtraet, Ma dLin n . Wis consin. 

FEN And ink . draw Inga. Let us dmw 
your advertising and ciilaioirue lllustra- 
tiOn*. from phoLus. copies dr OblCCts. Best 
work »nd fair prices. Heraldic ^iydlos. 
13 up Oftkdlale Arenpe. Chicggo, 111. 



ADVERTISING AGENCIES. LETTER 
WRIT Mi A. FOR ADVERTISERS 



LEARN Advertising at home. Easy prac- 
tical plan. No iexi books. Common school 
education aU Sclent. IntewUng booielet 
and rfoulremente free. FA«e-Datjs Sehoal 
of Advertising. SSUl Michigan Avenue. 

Dopt. 3433, Chicago. 

ADVERTISE : 24 Words. 143 newspapers, 
jil SO. Ll^bt 1 ree. Advertising Hureau, 

4jH4.C Pottage . Prove. Chicago. 

MAIL-ORDER Ad reaching Over I.Onn.OOO 
lamlllw throughout united states s 14 . chi 
inch. Newspaper, magazine, rategulde— 
free. Chicago Advertising Agency, 20-P 

Wcfct Ja ckson. Chicago 

iNGli pispliiv. 24* magazines, si.6g: year 
412 IHJ. Paramount P re a*. Atlanta, Mo 

ADVERTISE Wj‘.st rn.ei.it order weekly 
magazine. Better, qulckr-r reaulLs. Inch 
5 L.'lH'V Specialf 4 weeks S2 dfi. Samule Ibc. 
''Pliwiiti i ’* intotler. Ml eh, 

DISPLAY Advcrlising: 205 newsoaner*. 
SL 47 agate Hue. Fidelity Advertisers, 
3-B3B-P Washington Chicago. 

ADVERTISING Placed all magazines, 
newspapers, radio. Lowest rate*. Free 
service. 54 page rate book free. Baker 
Advertising Agency, A-180 West Madison. 
Chicago, succewora to An k rum. Estab- 
lished 29 year*. 



FREE -NOW Advertisers Rate Guide, 44 
oag«. iDoludes everything. Lowest n»tea. 
E H. Brawn AdvertUUDg Agency, 140 S. 
Dearborn, Chicago. 



BUSINESS SERVICE 



YQTrn Broadway address. Only 41 bd 
monthly. Particulars free. Karavan. 124 E 
HroMwiy. Her York. 

127 MONEY Making plans for home 
folks. Particulars free, Guardian, 971 
College. Toronto. Canada. 

WILL Handle am 1 busineM or twirsonal 
Assignment in Cleveland Forwarding 
mail a specialty. FrcE details Gordon* 
Resear ch. 3Sfl7 E. 63 Bt .. Cleveland. Ohio, 

WILL Develop househoEd ami r, •vi ! I v 
Products for reliable mfg on royalty base. 
Edward Brooks. 1382 N. II St.. PhlladeJ- 
nhla, Penna. 

WASHINGTON, D C. mail-ref nirward- 
ing address, Hawkins Mail Service. 8t7 
Fourteenth. n _^ 

SEND Me s our lyning. DuDlicitt mi tna- 
scritiia 50c thaasrtiid words. Ardmore. 
Trenton. W. J, 

FOR Hurd, to get articles Irv Gcorne 
EiibcMK. Broadway, North Tarry town, 
N. y 

COMMERCIAL Printing at lowest prlcsa. 
Samples. Modern Print. G Forest Place,. 
Fredtroia, N. Y. 

COLLECT Your bad debts. Merchants 
write Lament Company, Beacon. New York, 



irrnm it stamps and office 
supplies 



CUSHION Stamm, I lino 2Sc, 2 Lnes 
36c, signatures 81.50. Stamp Works. 
Hastings. Ncbr. 



DEEP fitters r Two line* S5e- 3— 36c, 

Adcrofts. i,acrew*e. wte. 

2 LINER 25c. 3— -35c. Cushioned. Stamp 
Wptkis, Ce titerp ort. N. Y. 

"I WO Lines aoc; three 35c. 3 euAhipncd 
3Qc, gta m urHe. Wauwatosa. Wl a. _ 
CUSHIONED 3 Li he*. 35c St'imu- 

Works Box 403, YQiuigatpwn QhliC i 

ORIGINAL, Cush Inn mounted. Dfic, two 
lines, 25c: three 2i5f: four 45c; fatHmlle 
Eignaturc-a 41.50, Slump tYnrka, SI4 Brftd- 

Ew . Peor ia, in 

2 LINES 25c, 3 Lines 35c, Slump WorkS 4 
Auburn. Ncbr. 



T VF EW R ITU RS , HU PL IC4TORS. 
OF# ICS DEVICES 



NEW 33.75 Automatic adding machine. 
Fully guJiFiuitrecC Bosaett. Bos Jthi-A. 
Altbdcno. CaRforma. 

T V E’L W R.iTER 3 . Adder, mimeograph', 
multigraph. addre«cigr*ph, send tor free 
list* of machines that will held you at 
half price. Pruitt. 24 Pruitt Btdg . Chi- 
cago. 

INCREASE Business now, ''EkcpIIO- 
(rraph 1 Ratary Stencil Printer reprints 
thousands everything you typewrite, li&hrt- 
wmt. draw or trace. Cel ora. i ta 76 to 
544 '3'*rm:i, Illustrated literature free to 

biiE-mess or protosaianal men. Pittsburgh 
Typewriter Supply, Department K-2, Pitts- 
burgh. p«nna. 



PRINTING. HULT1GR APTIIN G, MlMFO- 
GRAFlimO. GUM Me ll LABELS 



WATERMARKED Band Ifi tier heads— 20 
lb. Envelopes matching, 25d of each, S3. 50; 
5Q0 — 34.30 1 PoslDitid! Stanley Prm. 

Dnt w^r 1500. St . Aug ustine . Florida 
2.0UO BUSINESS Cards El. 50. 1.-D00 dh- 

vcloDGs. lefterheads. billheads. Etatomen m . 
Si. 75. Finn workmanshio. Fire printing 
samoles Urn red h M*inaM Card Co,. Fair- 

rnont. W e st Virginia. 

DISTINCTIVE LeUsrltfcftCls, nmi print- 
ing. friendly service Forest. 2303 Ashland. 
River Parent, Illinois. 

two Hundred e;ich envoi ones. teUer- 
heatlh.. dollar flft?- Wlckem. West Lilay- 

ette, Ohio. 

STATIONERY — PensonH. Dr0fcs*i0iu4, 
1O0 sheets, !D0 envelopes IfamniermiM. 
printed — 41.00. Robey , East Lansnig. 

Mic higan. 

6xL J CIRCULARS. Letterheads, envelopes, 
postcards - 10M. 42.95- 50*0 53. S9. Fold- 
ers, booklets, catalogs— lowest prices. 
.S.: in i Gontlnrzut. HArriSorbunr. V*. 

i .000 :'x6 CIRCULARS; J 25 Words— 
61.00 . Lincoln Sales. Box. 32. Irwin. Penna 
JOM BUSINESS Cards' *!. SO Wlllmar 
Pfl-sk. &1 President Avl 1 ., P rov idP RCi-* R . I_ 
merchant"' s Drawings ticket*. Flat, 
Tested, form. 50 000 — Sift. 3$, Merchants 
Press- La me nl. low a. 

61.00 POSTPAID— 125 aijrxll Twenty 
nound bond letterhead? And 125 Gli en- 
velopes. Bennevllle. oo7 Wist Roosevelt. 
Philadelphia. 

PRINTING Prices slashed! PrLcelzst 
a tamp . Eiuuare Deal Prlntf ry, Humboldt, 
Tqwa. 

bond Letterheads, envelope*, 87.75 
thousand- Samples. Anything ft noted 
Irelftn Priming Co., Berkeley Heights, 
Routo 7. Dayton, Ohio 



GxQ CIRCULARS ■ 'Assorted color*. 2.MKJ, 
I3-4D: 5.DD0. 55,78, 5a mole*. Rcfcord 

Press. Lancaster, Ky. 

250 20-LB. E Ji i:XlC Letterhead* and 250 
Fi 1 ^ vhvtjooe# Printed 52. Q0, D. Matuska's. 
Oirard, III. 

LETTER READS, Envelope*. 82.10 thou- 
sand pesinaid. Cash. Julian Frier. Dtmg- 
laa, Qb. 

ItKMl PRINTED Ad cards J^xSC,. J2.33, 
Sacnnlcs free, Co m* LoeJi , Cbarlcstewn. 

N. H 

P ARTIC t IL A R Ni ururriVLire Embosui-G 
uroce-sst^d letterheads SBtLsfy! Bamptes, 
Soli i clays . K ndit . Ind ian a. 

EXCEPTIONAL Value. 2&U letterheads. 
i'OkTj. ]25 etjvelftjK'.s itdciress neat- 

ly printed. Fine white bond 81.00 pOst- 
Doid. Kling Pres*. 7407 So. Western Ave., 
Los ftne^lp* Calif 

SPECIAL. 2G0 Letterheads, envelopes, 
P*ch po-.^iuiid 41.1)0. Evansnrlnt, 44NT. 
Reading, Penna. 



1,000 TWO cm fir fthJEHpluK label*. 4x2ii 
— Si. 75. ID.Ch&O 3xfl circulars. H,3,S l>rt- 
ierhrads. tnvcluurs. typewritten letters.. 
carets, etc. Okaycnrint. Marline Ferry. 
OhiQ. Samples. 
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250 — &5c LETTERHEADS. EhveIgbM. 
2^*4 labels. statements, Paramount 

Press, Atlanta. MlSSOUrjU 

5W LETTERHEADS. Envelope*. sUfe- 
rrtent?. or tellhe-ads 41 . 00. 5000 $7.50, 

Ca rter. Bpx 52, Orange. C alif ■ 

1000 ENVELOPES. LfiWflThfiads Si. CO. 
flattbulra. American Envelope, ?0l& Fvnfcell, 

Detroit. . 

50D TWO Color stickers 60c. LabeU, 

CahvtoE Colt's S pirant, Miss o uri. 

liuG LETTER HEADS, Envelopes, circu- 
lan-42 r &Q- EatiUIfttes.. Qualitr Printers. 

a 3? ftcatE, Covin gton. Kentuc ky, 

BETTER Grade printing. free trade ii- 
JustraCiorui, Reasonable., Ewmomic Press. 

Lyonia. N . Jr 

0 SS “ CIRCULARS— SI . 00 Tbauund in 
quantities. Marcus. jflOf) South Lawndale. 

Chicago. 

1OTD LETTERHEADS *3.50, £OJttPles 
fOc refunded. Kingston Press, Kingston, 

Ohio. 

BUSINESS Envekmcs Printed I-OM 
*3 50 Darling's. 156 Hudson. Johns Dfi 

env, n ,y. . _ 

GOOD Printline quick, reasonable. Free 
samDltS. Atlantic. B*i G53-H. Ruck Hill. 

s. c. , __ 

250 LETTERHEADS And 250 envelopes, 
♦2.4B, pcatPftid. Webprcss. Fa rml and. Ind. 

150 — 3^x11 LETTERHEADS And enve- 
lopes tl.M, YiC liS Print. Exeter. N. H. 

FRED— Card case, prices quality Print-* 
Inn ( twenty years experience), Ace, ISU 

Wy andotte’, Kansas City, Me. 

3 COLOR Shipping labels. 500. tl.QQ; 
HH>0. $1.85. Postpaid. Franklin Frintery, 

2532 Pershing, C hicago. 

1000 6 3 .4 ENVELOPES— $3,00, 1060 Cards 
— *1 .00. ga^ar, 4SQ Market, Phil adelphia. 

PRINT Anything. Reasonable. Sample 
free. Hamilton Press. 134 jp Meade. Chi- 

CMffl. r 

i.'mm)' LETTERHEADS. S talemento. en- 
velopes, (2.10. 5.000 (9.05. Looo business 
cards SI. 49. H. Cotter. 24 57 SevbUril. De- 

trait. 

HAMMER MILL Letterheads, any color 
paper, ink; 200 B^xJl, $1.48 postpaid. 39 
styles type. Free particulars. Woodruffs', 

917A Le wis. DUlUth. MhUl. 

HUM NEAT Business Cards (1.00 post- 
paid. Taft Co__ BOX 5506. Chica go, 

5D SHEETS, 20 Envelopes, 25c postpaid. 

Western Stationery, Top eka. Kansas. 

500 FOUR Line gummed stickers, 

25c. Moritz Printery. aapmii^, Mich. 



PRINTING Glttf’lTH AND SUPPLIES 



HAND Presses, type and complete print- 
ers suoulira. Send stamp for new 52-tja«e 
catalog. P, Pei Her * company. 8 Cclum- 
bla Rj... New ark . N. J , 

INEXPENSIVE Home-made press. De- 
tails free, Holman Brothers. Downs viile. 
Louisiana, 

PRESSES. New type that satisfies. Lists 
3c. Landis, Rich land. Penns. 

newspaper Halftones — Send clioto 
and (IrflHj for 2"x3 JJ cut, Harrold Half- 
tonf.R,, 27 Frederick. Oshkosh. Wjs. 



bargains — Presses, type, supplies, 
fiend stamp. I5& Harvard. Cambridge, 
Maas. 

PRINT Your own cards, stationery Cir- 
culars, advertising. Save money, Easy 
rules furnished. Print lor others, big o mi- 
lts Junior outfits $9.25. senior ou tills 
*6ti 55 up, Demils free, Kelsey Presses,, 
H-li . Meriden, Conn. 

UHFD pTesatft. type, Supplies. LESta 3c. 
Turnbaugh Service. Loyavllle. Prt)r,u. 



PATENT ATTORNEYS 



INVENTGBS: Send Immediately fnr ynqr 
coo-Lea of our new free books, ''Patent Pro- 
tection" and "BLJHSfeatSQns on Selling an 
invention." Sixty -eLght page* of Interest- 
ing facts. They tell how Patent Law?, pro- 
tect you: kind of sketch or model needed; 
simple steps to take without coat; how suc- 
cessful Inventors have scoured financial 
assistance ; show interesting- Inventions; 
Illustrate important mechanical move- 
ments. With books, we also Msmj free Evi- 
dence of Invention form to hell) establish 
date of dUclosUi-Cr Prompt service, reason- 
able fees, special deferred payment plan. 
Strictest secrecy, FCrtV-two years' experi- 
ence, Highest references. Write u$ today. 
The fact* in our books, are worth money to 
the man with a good invention. Address: 
Victor J, Evans *j Co., Registered Patent 
Attorneys. 561-C Victor Building, Wash- 
ington, D, C. 



PATENTS. Send sketch or model for 
free tiuinion. Stanley Burch, Patent At- 

toracy. Ch e rry ville, N, C. “ 

PATHNTg— Trade marks, Preliminary 
advice, b-ook and disclosure form free. Per- 
sonal service, Irvins L MrOulliran lO'JO 
International Bldg., Washington, D, C. 

Registered Patent Attorney. 

PATENTS: If you have an invention 

that rift Writable — and wane to sveure 

your inventor's sole rmht to nroht from 
that idea — you can't atlonl to lose time in 
securing patent protection. Big free book 
"Patent Guide for the Inventor" shows 
importance cl quiet aclJcn— how to obtain 
patent and market vour invention. Send, 
for it today. We include out free Record 
of invention lllnnk on which you can make 
and date a sketch or descrlctlon of vour 
i]iventlon and establish <lalei of dlSCEOSUre. 
W r e offer inventors and manufacturers an 
ineKuensive. thorough, prompt, confiden- 
tial Search Service to determine whether 
cr not the idea has been onli:nUrd before — 
plus oKp^ricneei'i Munsel and assistance in 
every chase of oatent and trade-mark 
practice. Write for free hook and Record 
of Invention form now. See page 20 A ■■■ 2 L A 
for Jurther irformalion. Clarence A. 
O'Brien. Registered Patent Attorney, 
Dent. OC-1JB, Adflctls Bldg., Washington, 
D C. 



INVENTOR’S Universal Educator: con- 
taJnft aw mechanical movements: 50 per- 
petual motions: instruction ert procuring 
and selling patents and selecting an attor- 
ney . etc. Suggests new tdeas. Price SI bust- 
paid in U.S.A. Address Albert E. Dietrich, 
51I-B CQl& nid o Bldg., Washington, D. C, 

PATENTS Gemld P. Welch. RecSstered 
Pftteht Attorney. Plankintop Arcade, iltl- 
WAUtee, witccmsin. 

PATENTS. Protect your Ideft Dv 6eCUT- 
Jn« free "Proof of Invention" folder. Ek- 
centional personal service. Established 
E9M, K, E, Vrrwmatl, 971 Woodard Bldg., 
Wajthingt&n, p c, 

INVENTORS— &end lor free booklet 
"Patent- Sense." Information based on 64 
years experience. Lacey & Lacey, Dept, 
5A. 635 F St., Washi ng ton. D, C, 

INVENTORS Brfcre di^t'LuEjng your in- 
vention to anyone send for form "Evident 
of Conception": "Schedule of Government 
and Attorneys" Fees" and iKUtructtOhS, 
Sent free. Lancaster, Allwlne * Rommel, 
411 Bowen Building, Washington, p, C. 

"INVENTORS Guide.” 100 mechanical 
movem ents, free; advises on patenling, 
selling inventions. Frank Ledermann, 
Tribune Bide , New York. 

L. F. RANDOLPH, 3Q5-B VfCtOr Bldg.. 
WasEiington, D. C, Low cost. Bonk and 
Information ttM, 



PATENTS, Booklet free. Highest refer- 
ences. Best results. Promptness assured. 
Watson E. Coleman, Patent Lawyer, 724 
Ninth et. WflAhlnelon. D. C, 



FOIl INTFNTORS 



BELL Intent! List buyers, Albert H. 
Davis. Box 40, Sm It h field. Virginia, 

IDEAS: Ten for a penny, "lMD Needed 
Inventions 1 ' Sl-09 postpaid, F,. Richlns, 
1394 Boston Rd.. New York. 

BELL Your invention, get mult*, Write 
Wal ter K reuzcr. Edwards villa. Illinois. 

INVENTIVE Minded! Proved wgvs to 
i udeorndrncc explained free. I-HIgbae, 
Ca ntll. Calif. 

ELECTRIC Pin games containing abun- 
dant experimental parts. Box ]jJL . Rock- 
ford. I II. 

PROTECTIVE "Cllurt for Inventors." 
Price 50e postBgid. Thomas A, Jenkins, 
Roselle. N._ J. 

INVENTORS Meeting, exhibit and DUb- 
IfC sale uF inyenlioits March lilth to 13th, 
Write inventors of America.. Hotel Con- 
tlnenl^l. Kan sa s City, MlanoijrL. 

WH I-ocatc buyers merltorLous patented, 
unpatented inventions.. If will sell, reply 
immediately. EHfscriptlve booklet., refer- 
cnees-, free. Invention Reporter, 5A- 3 1336 
south Fairfiel d. Chic ago. 

CASH For tJroctical ideas and in ven- 
tlons. SUHttO annreclated, Mr. Hall. 

AB-^441 Pleasant, Chicago. 

INVENTORS: "Making Inventions 

Pay/ 1 our 32 -page llluatr&ttd boot. maLled 
■upon receipt of 3c postage. Crescent Tool 
Co,. Dept Z , Clnoinnatl . Ohio. 

INVENTORS — Send far 72-page book on 
patents. Reasonable terms. Conscientious 
treatment to inventors, L. F. Randolph , 
Registered Patent A Horner, 302-E victor 
Bldg-* Washington, p„ C, 



t SEI^L Patents. Established In J9P0. 
Cliarle3 A, Scott. 778PA1 Garson Ave., 
Rochester, H, Y. 



HAVE You a sound, pruc'ical Lnvrntion 
fur tale, patented Of Lnlpatented? If SO, 
write Chartered Institute cl American In- 
ventors. Dept. 4 -A, W iCtif] LLigtod. D. C. 

INVENTORS: Profit toy your invention, 
A practical talk to inventors by an ex- 
perienced manufacturer. Our £8 page 
booklet "Mind vu. Matter" mailed upon 
receipt of 25c. Rex Engineering Co., Cin- 
cinnati, Ohio. Hants D, 



INVENTIONS WANTED 



INVENTION Finance Magazine. BO-G 
■Wall Street. New York, Important par- 
ticu lar s tree, 

INVENTIONS Of merit wanted, patent- 
ed or unbfttented. Proof of disclosure fur- 
nished. write for "4 -Points of Service" 
bulletin. R & 3- Engineering Co., AW-3 
17 East 42nd Street, New York CltT. 

SALABLE Inventions wanted. Albert G. 
Burn.'i. Box 147 . Oak Land. California. 

WANTED—MrrllorLSUS patented, unnat- 
ented inventions Booklet, reference, 
free. Invent-ltm Rennrtcr. 5B11236 Eoillh 
Fairfield. Chi cajfc „ . 

CASH For Invention.*;— Patentcrt ar utl- 
patented. Stamp appreciated. Mr. Ball, 
A-B44I Pleqaaiil, Chicago. 

SMALL Inventions wanted by tn&nufoc- 
turera. 1 1 IT help you sell your invention. 
Write for free Circular. Stanley Hull, 
Euclid Avenue, Cleveland. Ohio. 

SIMPLE. Practical inventions wanted br 
manufacturers, patented or unpateDted. 
Far information write Chartered Institute 
Of American Inventors, Dept. +-D. Wash- 
ington. D, C. 



PATENTS FOH SALE 



V-BELT Thread splicing mart] Ins: EfTl- 
cieiitiv Joins laose ends or V-belt: incor- 
oorates safety feature to prevent injury 
to operator. Edward W, J. Diehl. Route 4, 
Red Bud, Illinois. 



PATENTED Multiple hanger, wire, eye- 
lets, practical. CanveyShfi Chain, Davld- 
icn. 41 West. Boston. 

M ANTIF ACTTJR ERB : Far free InlcrEna- 

tion latest inventions your lino manufac- 
ture, write: Invention RenOrtef. 

&p, Fairfield, C hicago. 

$Dh INVENTIONS DcscrSbed, Bend dime 
or stamps far latent Invention SalEK But- 
letin and sales Plan. Address Patentee 
System, 3443 Pleasant, Chicago . 

SELL Yonr patent th tough a small cloas- 
] fled ad in Popular Mechanics, Many In- 
ventors hove found buyers In thla way. 
.Ask me for proof— III gladly send it to you, 
F. W. Johnson. Manager Classified Adver- 
tising, 2 fin E. Ontario Hi., Chicago. 



MAN UFA CT1; KING 



MOULDS Far candles. White metal mod- 
uCts, vulcanizing. Bautn'S B poClaltlcO, 
KLans&a City, Mo. 

WE Build models which "Put QVht" jour 
idea. Complete engineering service, de- 
velopine ond desiamng. We market and 
manufueiure in any quantity. Write for 
bulletins, El. & S. Engineering Co.. Drot. 
AM -3. n Ea*t 42nd Street. New York City, 

WILL Design your ideas, make Working 
drawing!} and models, also manufacture at 
reasDuabie casts. Model Engineering. O*- 
good. Indiana, 

MANUFACTURING, Any material, any 
quantity, inventions developed. Mil burn, 
Burlington. Kentucky. 

INVENTIONS Manufactured by an ei- 
ptdfueed company, in any quantity at low 
cast. Metal spec Lai tics, novelties, stamp- 
ings dies, and models. Free estimates. 
Our booklet “Mind vs, Matter" rent upon 
receipt of 25c. Rex Engineering Co., Cin- 
cLnna tl. Ohio, Dvpt. C, 

INVENTIONS — Manufactured In any 
quantity at low cost by old estabtishfid 
company. Stempin#®. pietal special ties, 
dies, models, elc. FTPS wUitnatea. Send 
for catalog. Crescent Tool Go.. Dept. X, 
Cincinnati. Ohio, 



WOODWORKING Power tpqls — Make 
them yourzfllf. Lathe, scroll S4W, flaw ta- 
ble. drill press, portable sunder, bandsaw, 
motorized nlane. Complete plans and in- 
struction book — all for onlv 50c. Fooular 
Mectianlcg. 2bQ E. Ontario Street. Chicago- 
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MO PELS ANIi MfllJEE SUPPLIES 



build Ship models, toacll models Fully 
rfiancd hulls with comnlete kit* il.DQ to 
ft; mu Newest model of constitution $1.45 
postpaid. 3c stamp for catalog. Miniature 
Ship Models . Dept. H. Perkasie. Pcn oa. _ 
MOLD Rare coins, small parts Instruc- 
tddns 35c Frecisimi Molders, 2012 N. I Ltli 

at., Milwau k ee. wis, 

MODEL Supplies for the inventor, send 
3e stamp for catalog. Pierce Mode! VVSrki, 

TLuley Park. III. 

ENCxtSE Catalogue Cast 1 11 as. supplies, 
S5c- Hpwatdto, A- 34 17 North Ashland, 

fThLCflgO. 

BEAD 1 WO Consolidation "O' 1 blue prints 
fl) S2.D0. Everedb'i, 6 Franklin, West 

Orange, New J ersey. 

SHIP Model kits'.' 1SHM) HtlIPKS catalogue 
ine, P o lk's, 429 Seventh Ave.. Hew Y ork. 

50" RERWlN Model airplane construc- 
tion kit (-1.1S prepaid. ChtaiOS 3c, 

Leader, sia u S o. Dam o n Aye., C hicago, 

" MODEL Railroad Shoo, Dent, PM.. Dun- 

cllcn. Wm ftraw, catalog 10c. 

CARVED Hull ship model kits. Ship 
and yacht model fittings ; model yacht 
sails. Illustrated catalog 20C. A J, Fish- 
er. 1Q0 3-M Etowah A ve. . Royal Oak. M ich. 

SPEED ! Racing hull construction fclla. 
Free literature. Enclose 5C for mailing. 
St. Louis Model Boat c&.. Clayton. 

St, Ld tills. MO. 

MODELS — Blue prints made, models de- 
veloped . Send us vour ideas for estimates. 
Model Engine ering. Qsaewd. Ind. 

STEAM Locomotives. Va” scale- Send 
IOC for descriptive folder. Little Engines. 
Hog 15B, Wilmington. C alif . _______ 

MODELS— Practical models put over 
ypur ideas. We develop models from the 
crude to pcrrtet working devices. Your 
Idea might bflve 3 arse commercial value, 
3trvl«t confidential. Bank tel trtnctS , 
Registered graduate engineers at your 
service. Send 25c for Olir 'IS paije booklet 
"Mind vs. Matter.' 1 Rex Engines ring Co.. 
Cincinnati, Ohio. Dept. P, __ 

POWER Models.. Electric railways, 
steam locomotive.';, steam and (flUOlifl-e en - 
gLnea. all accessories. melftls, toolfl, M 
oapte catalog 35c, CO as. Cole, Ventura, 

Calif. 

STEAM Locomotives ! scale. Build 

one by + "Easy Steps," Our illustrated cat- 
alog lists all needs. 25e. Little Engines, 
Box 15B, Wilmington, Cali f. 

MODELS — YoUr Ideas developed Into 
practical working models. 30 years suc- 
cessful experience: thousands of satisfied 
customers, confidential aervtce guaran- 
teed. Bank references. Send 3c pOStaftC 
for nur large booklet— '‘Making Inventions 
Fay," Crescent Toot Co., Dept. Y. ■Cln- 
dnnatl, Ohio. 



HOME CRAFTSMEN 



"HEAT Treat" yPur Owrt tools, dies, 
etc . with Rnlfesste, scientifically prepared 
new case hardening compound. Depth of 
hardness easily controlled. No special 
eoiilttment needed. Oive-S a better case, 
quicker. Efficient, economical '"--saves time, 
money. Pound can ILQO Postpaid Send 
today : Kalksltr Company. 3 t 3 Classen 

A ve,. Brooklyn. N Y. 

SqUAREKNOTTERQ ! MakF belts, hand- 
bags, etc. Quality cord samples with cat- 
alog, free. Beginners book, catalog and 
samples, 10c. Special 1 Regular II book 
wLth 50c beginners Outfit. All for tl. F. C. 
HcrwJg Co., Dept. J-3 q. 131 Sands St., 
Brooklyn. H. Y 



NEW. Make beautiful plywood handlea 
for crocheted cr tapestry bags. 6 patterns 
25c. No stamps. Asenntb Designs, No. 13 
Shralv Ayc,._ Towison. Ma ry land, 



FABT-EBLLING Novelties, furniture, 
easily made, catalog Hundreds Illustra- 
tions. blueprints, valuable premiums, mon- 

EYsavlng prices on materials, wnod-lcibi, 
Construction sets., machinery, accessaries, 
inp. wpodcvu tL g errlM . Fla ipyfc w . Minn. 

Lawn Ornaments. easy to make. 20 full 
size patterns,, birds. animals. etc.. 25-ti 
Dutch boy r Dutch girl, sprinkling slrt. fox 
terrier, Scott Lc. bulldog, l£c each, any two 
25c: Dutch Windmill, 35 inches high 25>c. 
EntLre collection, 27 put terns, Sl.tMl post- 
paid. Wicltman Up,. Dept. Ill, Dayton. 
Ohio. 



PRACTICAL Wood mltrfl 1)«. will out- 
wear several old type. i9"x:i", cap, 
24 "xi". a OC, Postpaid, Special sanding 
block included. Get more wear from sand- 
paper. 3QC extra west MLsslssjppf, EJ, 
Handbere. HousatoniC, Massachusetts;. 



SCRAP Leather. 5Gc per Eh, F. Nelson. 

fill Fine fit,, Muskegon. Mich 

GET Free leaihercraft Instruction, Pam- 
phlets, prices of leathers, lodLs. projects. 
Make extra money. Beautiful glfti. Leath- 
er samples sc. Wilder & Company. 1D3$ 

Croaby, Dep t. 3F. Chicago. IlhnoLS. 

BEAUTIFY Witii wrinkle finish. Bryshea 
on and air dries. 615 Commonwealth An- 

r-. L ■ -c . Pilr.jUm Tg p. Frnna. 

23 FULL Size lawn ornament patterns 
25c. 25 novelty patterns 300, Both seta 

50C f coin 3. 3trPt3icr. BOX 383 -AH. Bellng- 

tQP, West Virginia . 

VENETIAN Blind Kupplies. New Yort 
Venetian Blind Mfrs., II West IBth Street. 

New Yo rk City. 

RESILVER Your mirrors. Make those 
Old mirrors new and briahlen vour home, 
Formulas, instructions guaranteed, M m 
postpaid, aroco, Pomi Pleasant, New 
York 

PATTERNS:— 100 Silhouettes^ 40 Ply- 
wood novelty furniture. Workable draw- 
ings 235 miscellaneous orolects. Lowest 
prices tramfer decoratton*. ijlt^mture 
superbly 111 Lia trated. Write' Wo-Met Shop. 
Aabburn, Georgia, I 

VENETIAN Blind*, supplies. Wholesale 
catalog IOC, Roberta, Box 250, Glovers- ' 
vllle. New York. 1 

"modern wood sculpture." complete 

Instruct! an book op carving statue* $1.00, 
Leg, Wo od Art Studio. Centerville, la. 

GARAGE Door over the car. install 
yourself, Particulars Universal Doors, 
BOB. North Spadra, Fullerton, Calif. 

PRACTICAL Modernized Spanish fur- 
niture designs. Dime for sample and de- 
scriptive list other designs. LOW Quantity 
prices. Milton McColm, 425 CaminO, 
Santa Fc. New Mexico. 



20 MEXICAN Novelty patterns 30c, 30 
western silhouette patterns a do. in eve- 
nloa project patteriis 2&c. 10 lawn orna- 

ment patterns 15c. Patterns for girl's 
Mexican belt 15c. < Dollar bill brings all.? 
Mexican Ar ts. ,_Craf tu . Esale Fass. Texas. 

KNOCKDOWN Furniture, lumber, ve- 
neers. Illustrated catalog 10c. Gilci- 
Kcndft ll Co.. D ecat ur .A labama. 

MAKE Monev building bird houses. 
Great demand. Complete plans and in- 
struction hook 50c. Popular Mechanics, 
300 East Ontario, Chicago. 



OLD GOLD, WATCHES, JEWELRY, 
PRECIOUS STONES 



ALASKA Gold ore specimens 75 cents, 
three DOLtntia rough item material 91.25. 
Jav Random, A-berdeen, Wa sh 

WATCHMAKERS' Materials — Toole, 
watches, Jewelry. Bought, sold, exchanged. 
Wholesale catalogue. Ben Segal Company, 
5 South Wj fc bjjth, Chic ago 

WATCHMAKERS' TooK supplies, 
Watch parts. Lowest prices. Write far 
price list 43. Dc&n. Company, 57 Nassau 
at. New York. 



ELGIN. Waltham Witches. S3. 50. Make 
big money. Send for free watch and jcw- 
elry catalog. Plymouth jewelry Excnanae. 
US3- B Canal Street. New York, 

AGATES , Gems, mlnerabi. 2D gcmstanp-i 
■ll.qd. Pricelist free. Hill. Route 7. 3alem, 
Oregon. 

QtlOD REBUILT Watches! Free catalogue 
— Diamonds, jewelry, (3q pnatage). The 
NbW York Jobbers, 1A Bowery, Dept. M. 
New York. N. Y. 

LUCKY Opals multi coloured brochure 
Be. Glorious epwimrn 13. Royalty Trad- 
ers, Sydney. Anstraha, 

AUSTRALIA'S Lively ppats. Illustrated 
catalogue free. Good selection l&.CIO, NOT- 
man 9 p w ard. Melbourne, Australi a . 

HIGHEST Prices for old gold— Mai] your 
teeth, watches, Jewelry, full cash 

value mailed day shipment received. Sat- 
isfaction guaranteed or articles cheer fully 
returned. Information free. Chicago Gold 
Smelting Company, 300-P Champlain 
Building, ChlcMO. 

GOLD 05 Ounce. Ship old gold tooth, 
crowns. Jewelry, watches^receive cafth by 
return mall. .Sails! action guaranteed. Free 
infarmatlon. Dr. Welsberg's Gold RefLn- 
ing Co., 15DD-Q Hennepin, Mirmcapolis, 
Minn- 



TOBACCO 



GUARANTEED: CigarctlE. pipe or chew- 
ing 5 lbs. Si. 00, ton. $1.75. Pay when to- 
cesved, Pipe and box clear® free, Rives 
'I'pbaccu Co.. Paducah. Ky. 



FOR BALE— MISCELLANEOUS 



reclaimed Army goods bargains new 
and used merchandise. PS tits 50C. army 
shirt* 35c. Free catalogue, Atlantic Sates. 
GP Suffolk. New York City. 



WAN T E D — 31 ISCELL AN EOUS 



QUICKSILVER IMcfCWryL Apy puap- 
tltv. 90C pound sent (Jay shipment re- 
ceived. Purity unimportant. Wholesale 

Termina l , No rwood, Maasachusett a. 

WANTED: Scran CMUer brass alumi- 

num. ^tar metals. *201 No. Bawyer, Chi- 
cago; 

CAN1I For UFied micrwcopcs. binoculars, 
slide ruEea drawing sets, scientific instru- 
ments, tools, cameras. Satisfaction guar- 
anteed dr shipment returued,- Ehnnn's, 
33 u 2 Vannuren. Chicago, 



PERSONAL 



POSIT' IONS Abroad: where they are and 
how to get [hem. Honest Information 
about such positions lor Americans. Dc- 
toila free. Julius, Amarillo, 41, Texas. 

WIN Prize money: Booklet — '‘Successful 
Contesting" — shows how. 10c postpaid. 
Bulletin listing 9100.000.00 crises includ- 
ed, World Publishers, 4515-B Cottage 
Grove, C hicago. 

FORMULAS^ Medicinal. Cosmetic. Will 
aure helb you. Me oath. Tabcln Co., MOO 
Hamilton. Detro it^ _ 

TREASURE Finders? Read Gel dak ad- 
vertisement on page 13$A. 



MIS CELL AXFOL S 



IF You break your glasses, mail them to 
Box 427. Mt. Vernon, Illinois, for reualm. 
We make a new bifocal lens as lew as 
EL. 00. Dr. John W. Williams. Optometrist, 
Eye Bight Special ist. 

500 ADVERTISING Pencils 15.00. Ssm- 
plss 5c. Ad- craft C omp any. Lacrosse - W1 h. 

WIN Money! Prizes! Sample Contest 
magazine IQC, Bullgr, BraxLPn. Mlat. 

PLAQUES Make beautiful gifts, Photos. 
Otic dime. R. Edmondson, 441 E, Main 
St., Rochester, N. Y, 

for Heme. shoo, office. Ten drawer 
cabinet Inch drawers. KH 75 r. 

Finished cabinet $1.50, 10c extra west 

Miss. Attractive dealer proposition. Tay- 
lor trait, E30 W. Howard. Hagerstown. Md. 

RECLEAN - Used oil, without cc»t. Par- 
tlcularn. F. Gcrwip . Falrvlew. Okla . 

RECEIVE Gigantic mails, magazines, 
samples, Your natm in numerous mailing 
lists 10c. Waltman. 460 Grand Street. 
New; York. 

AMATEUR Tattooing outfits. Illustrat- 
ed list free, Tatuca. 55i South StiUc. Chi- 
cago; 

RELIABLE Authentic. Informal ion 25c. 
Ask us anything. Factfinder, 3+0 Wyan- 
dotte E., Windsor, Ontario^ 

PRESSURE Tobacco nice cleaner. CpeIs 
nothing. Easy to make, Instructions 35c 
COl H . L. Lee. Mnol cVUle. R. I, 

TREASURE Hunters — Use the Mtriilcd 
Redden MrtOl Locator tp holn find YOtir 
los t Of biirjeil treasure. Locates alt ccn- 
ducting metal through any substance In- 
cluding water. Hedden Metal Locators, 
Inc.. IHD H. V|f. Second Are., Miami, Fla . 

PERFECT Eyesight without Klaasea. No 
tHTJOS. SimOlc. Inexpensive home treht- 
inent, A. Jacobson. Upsaia. Mlnnaota, 

FOSSILS Vegetation and «a life, 
SpecLm*n of each S3. 00. Stark I. & B, Co, 
Boi 2m. Bellin gh am, Wai h ingt on. 

COATS Of arms and crests, correctly 
painted in colors or black And white, from 
heraldic description or furnished copy. 
Sip,00 and up. Highest grade w&rk. Her- 
aldic Studios, 15 HP Oakdale Avenue. Ght- 
cagp. IU 

TATTOOING Out fits, supplies. Ulus- 
tratf:d Hat free. Percy Waters, Anniston. 
Alabama. 

SWAPFER'3 Friend, R4„ Saline, Mich- 
igan. mtercsts awappprs. collectors. 50c 
year, sample I On. 

TREASURE Finders 7 Read Ooldak _ ad- 
vCftlsemcnt un page li Sft, 

10DI WAVs tfi Use Concrett. flend for 

large free illustrated folder describing new 
Popular Mechanics book covering Every 
known use of concrete for the home. farm, 
building, business and Industry, Popular 
Mechanics Press, Room fC401 30Q E On- 
tanq St, H Chicago, 
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- llsrt'n fun with 

ujrfo-Lbe-miHuW 

InnwLfdic on 
AVIATION! 
Llf t« ini E a J I 

moiikl aiaplant; 

JCBWH bet-uU’t k'l tho 
technical authority i-it 
in ik Jvl hb£ ll!i ■! tjimt- 
MkCrr i:<l fr<un eiperU a.H 
ijvjt w'ljllJ. <‘n 

BID SNIP lif»l. Vh;-. 
Ujid NS I UTAH Y in; 



-tl n rn9T# bis 
T>ee-M- if -t«M* 
JF d^tlfur in-u 

nnwl I£nTirlrrdn 

of pint^rr*. IT PAYS W 
kA»> Aviaticnl It't-F*- 
iritinjc! 1 1 - hull You f’i.ri 

nir. fcpj ntMr huildipA 
hi. iLn 4>r (lyliLf irwdfl" in 
r(inj-i) idllHi. Kncf'illjt 
r.u'. Lr.xii to bic inli 
p.Hi'hucui:, -ermuieef , fljrw, 
or Hirlim «k«iitLire. 



ISSUE 



Uw MODEL AIRPLANE HEWS 



20 c il all 

NiPflUndi 




N-elWiil Bitlzie Juli-tot* i. u n>'.i in cc" 

mi-irnt III COmliiecaLlil h,n:ir-I. 



tif:» hcmi Bl'idT 
Hf^iiu .,■>* kmwi** * filth 
bnilurlry is «iuh. M early n tlrwriw iiin-fcttjiJ buaiiie»«. <j'.-n 4 
biilili lor arahkmuj men. F-.-ii inu-i htIihhoI ed.iM»[wi» *ufli««!tl] 
Lrntf Inr • nn bn^M "fJpr“CliHij(>f» ■)! C<nui»fr»“* ]y j L m-E 

p nil tdii uirtuiciitt 

Hitlbrul Baking Institute 

3.EU1 Mic-hithin Ay*„ Oi'ist. I"S53 C h. i - -nj □ , If. S, fl ‘ 




LOOK! Baby Chicks 



Tttousaw&s weekly ALL YEAR- Fltu-c.t quality it Mvi'r-; 
In 40 breed a-, Hybrid Bfiliy Pullrla ard i’initi-i'i-ls, li. W. B. 
T**tP4- Dii b k! in !■: b, GdflUnif*, Elabw Tttfk^Vii. Ciilnmi* - In 
bUaii'li'flK UO years). Catilb>i( free. qftjlUK NUTA . iM.ii.h-i BIG 
money raising KAHrtli QUALITY CHICK B* _ u( _ 

MA1DB BATCHSBKSI BCHtW. flAMBtEB r OHIO 



" ' poult rv h a i s i N r: 1 

PAYS fiOOU h-RO Fits FOR 
THOSt WHO KN0W IIS SECRETS 

HeSlthrul, InfcmsfctJnlE ncrUfdili^ri Ini’ 

wl-.ii 1 1 i.t 1 ill i-i tin m' in Yillari- 

nit eELy -ul'Urt>' Win i ilii i- | i i i.i-r- m 
hiw wagea,. unccrtzilci etl-illlnym-c-nl 
wiLii ymsr awn I'nulliy 
TRAIN AT N nM E IN SPARE TIV1E 
TO PE A SUCCESSFUL POLFLTRYMAN 
Fnr ireer twenty yp.Tpg, ITsiry M„ 

I ; 1 1 1 ,i . . fiirmPrly Hr ill nr Pmi] [ryilUlTi, 

U. K. DcpI. nf ABNCMH-urs-, hit-, bwil 
1 f'fii h I n t7 fn <'rrl.i-.' Bow to n-.:«Jii- niiini'y 
lei thtiF (imi UiipLuyi 3 r ur py- im.-c ifST 



FREE BOOK 
TELLS HOW 



WheEJhtF joy ItL-i'M 
rhlrlnni nuw «| are 
itist pbutiioil co cnUT 
llti' Poultry TSuai- J 

ibtifl, rim th i.L I Lj 

n'.Lil Mr. | P .i in in i a II 
rilKK ROOM ■ 
n ]^e r |ribluE Ms ■ 
CdursHH mTr-- f 
■ f J -I i i i ■ ' 

H t u .1 >' 

Train Lil^ M n V 



| STitfty M. I.anmn. TVi“«. 

I Kptlrmsi] PciifLi ry InFlltUt* 

IklllCr li-iJ-ii, AdnrnS Ccctrr. N. Y, 

B Bcitr Hr. 1 n.m-::i i : Kf-ml me ymir J-'HI 
| POULTRY FOB PROFIT. ■' T want [n 
m (ijv.i Ly Id make n troaU living fur Hfp 
j list of tHtimoiitiiL 

| NAME. 

I STREET. 

? TOWS. , . . , T . * T h + . . + S J 



WELDERS WANTED T 




MACHINE SHOP MEN 




Learn to set up and run AMY a a • ■ 

kind of machine; MAKE MORE MABHAjI 
MONEY NOW by reaminglHiCIHJU 
quickly HOW TO DO THINGS 
which usually take years of 
study and practice. The de- 
mand for SHILLED men is AL- 
READY far ahead of the supply, 

then what WILL IT BE a month or two from now? 

HilTfrnr Piv Oon't mlag this eliRncE! te rtufllify fer TiremiT- 
B, 6o ,;l 1 tion. flcn'l mis? mis H]s Opportunity which 

N youra iilninsT. for ifie iLskiiiH, ElKht tile liouki; rhockrul or 
tnaporlJint !iiei:h : l n I c-rtl lactw t-ntrt simply and Ci curly. Over 5 000 
patfei. nearly ^OfW lUtMirfLUona co\-fr every eut>jeei fully. Melud- 
iiis. 1 : Tool MiHUog H I’stteru Making. Pounir^ \v'ork, r-, 3 ccfi n n I ail 
EmtwLnj?, Forulnc. klachlno Hhop rmettee and Jlaukgenienl, uiul 
hundreda of ether Euh j pels. 



S Big Books Sent FREE 

be bcoi i u juu fur examlniLtloo. Decide In your own he toe or piece 
Of uHSinew Whether ur nut you want to keep Them, check on on 
ony ffioie you wunt to. Note ihelr creat MOXEY MAKING 
yktuc. then, if yon want them, pay on the Egsleit kind Df puntuitB. 
H*nd .V'OIV and we wl[| Include a year's eonAuUJ n[f ItiCnibcrahlp 
in the American Technical HOClety wilhtrtlf. exirA Ctiurku — ainl ar*a 
rt Big Binder of nearly Smi piyaeis with 2(i? original nhop E(ckc1->i 

wlrJi t Sf.K I HiusLntr Ions. Tllesc show, mep by step, how in- [-letup and 
run almost any bind of Je]> and arc in addition to the S Ikooiis. 
American Tuehmciit Society. Ortpt. OreKcl kt B9th St.. Chi-COo° 



American Twrlinicjl Society, Oapt, S3 IS, Pne!C?[ lit 5Slk SI-. Chicaao. 
YOU nwey ne <>«3 HI* the H liig tifcW luvuk^ anil Linder wf niiini? ElrkbLn fur 
Irvv t'sa ini ua LJuct, I ^ ill | i.iy ihi- f^ur cents i 1 c|(very bha.rgc'i ■Diil.y, un- 
!i u ks T tfwld<i tfl ki'C]! Uioqi hi u.tili li T ■urill fti-iic| 5 -- 2 .uO in icii days 

SO' I U.DO tier Rienrli Unlkl tier L-Ui] price of u<Uy tlD.gO iH PflLfl, if 
I return 1111.171 in 10 days T will owe you noLTnflJj. Ikit-nuK-C- f send 
i.in* jnju agree to give me a mem bee* dip In itie Aiu uncoil Technical 
kliH’iet.v c-TititJlng me -fn cqntullhie nravilegi's w|(li any of your osiw-rEji 
for one year. 



Sfamc- 



AlldreHO r ....... r r .. r r . t 

f'liM-tu attach a letter aiittiug age. occtrpii1>oiu employer's nnme anil 

jUpErroi rimj that nt n,L If- ant one bus-Lncss man as reference. 




A1JDELS Carpenters 
and Builders Guides 

4vols.$6 



Inside Trade Information Oni 



jRRido lodt lalar 

f# (ju [w a td n. Builder », Joiie 
tt*, bujJJirci J- 1 -mIi ah i. i -RDd 
all W u i: ■] v.- kt .■ ■ . Title 
flnidci it itdi you (be- ef.eet cnt 
IbiLtlk L tsai UiH you mnt — 

iarJvtl ir,( DtW ITWUiodlt, ideUL 
■ ntulnju*. pUDIL r-j-FLr-r.i ■ml 
EnOiiey E-T-rin-i *ufra(icr>. A a 
(u; jwo(n*f irs cwr" f.-r tin 
• pprtni -40 f :t ptuUne , A 

fvieSJoit d<ir h*h»T >nd 

Qukk lUfcrcivr* for Cba ntiJUr 
*wlm. tUrp^hua* nmt 
w Litre krA liJini Lberd (Tliiil» 

■■ H- ilrJtiLn# II Cent ti> JVi "Lrf 

Wcrik. BbUtt Work aad 
ter Pi»e- Tv ft t (hh «iut- 
toe yoericir, fimbljr kll 
in n T..S wad the fRKK OPU- 

yoN 



Ebir to (UCt the ■♦*=•! (MiIaT* — to file am.1 «rt 
«»wb — H ow W build lunutuTe’ - II ott to um m 
uiue bat— How t-o u» lb« flrnJk lino — Row to hm 
nileo&nd sakc^ilm to miicc ioiniA— Carpentrl* 
o.riLhmalin“tio]viii* iueniur»t3-«l problfiiDfr— E»- 
liniittiiir etrnrifftb «f tiutbe rn— libw to frOL Mfdera 
and rtllf— How td Eratuo huUNB Bnd roolf — How to 
WtiUQAte ooeig— How to build boun*", banu. t*- 

racep, tmrjralowB, Rte.—Iluw to rusd sod dtt# 
pinna — DrawLiijC Up ttKCi&eitloilt— IJov to (i* 
ciVkie-^-How to uh nUini* 1?, 13 and 1? cm thn 
■ t rr-S ii'i unre — 1 low to buLEd bo min and eiraftol da — ■ 
akylich La - 'IIo-w to btiltil stain — How to put on 
i&wrLor trim — EEnw bo hull dm™— -llaw to Im. til- 
lay Elnara — -Haw td paldL. 




TMEO. AUDEL & CO M 4# W. 21rd St.. Nl« York City 



Itfll >wf«lf -OrrvDtnf «-kd BiiDden Gvldti, 4 to1i t am 7 itnye Ttt* trW. Tl G.K, 
I *Ll remit ( L io 7 J»t». and * E (npulklr uaiAil td b Bali Gtkardiw 1 WU rtlidd tlifm. 
if a dUsalba null-- I am aatrebd. 



Hatni 



iJJrire 



(>DBQpet»a. 



fatrwftH .fJt* 

Always wriln y«uf naino and full suMi-eia elturljr when 

A ■■ tw ericif; idi c r I t^Olil cnt.i. 
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ARE YOU JUST HOPING 
TO LAND IN A GOOD JOB? 




HOW TO PLAT THE HAWAIIAN WAlf 



HAWAIIAN GUITAK Tji'miti In i > I it y till* HAM'. 
SJto&HT E :t !t W A j , rlirbi In your iiwn lioinf! Nip 
lodlaUN (■mc r l I rCiti?. Nf» i :il latent TiCeepanry . 
ttAVP Lun- ISr jii'T'nlar. Furprlur your fl-ii'airL-* 

finr “mri nit* mf, 1 ' M.tKe mo inn- irautUnsr tnheire, 

If rend nils of uur BturlvntB mm'' Miwt-i-i- f 1 1 ! 

diEibsi, tv«ctnntT> radio- Vou. con 

FREE I LUJS-Tft AT£D RCiOKLeh 

'■'llovv In play Ih-c- Hawaiian way"* titflfl 
till* i’LU i i-ft- fAHVi llalH US SUjth-ud . Wrll a 

OAHU SCHWL OF MUSIC- Honffl ROD Flip 
C If vi- 1 .in d , Ohio, 



ftlwMjt 

In '.lay . 

i Bldg. 




Sin i tar a real Imlv- Ante- If reflatin', Mechartk’a. Arc Wivdtrty, Acfcrt’i'iiria 

W»1diiut, nr. i.-rL uii Crain yon to h* an Biprrt Aum Piiinrl Mr !.h •• ni i! lielji 
y -i icri n ni'khI Jofi, The couf ti« >aa ip reisr-nalil*. Ltuii on wmii-m 4-i, t . |. . i.c 
with Kwh luiflBF «**iarlen«H) iiialruabiM. Heal i b«B w nr k, Sibbra li-Mril |mi!4- 
btjs. l-l'M.in ±tj.J I'.'.hnl in one (turn heated Jercniturj' . We ray >oi» far* u> 
N.i kb villa ■ Fuf feint c-atalujr writ* 



N?ib*iUe Aulo-Dind Sc boot, Dept. 75 , Nailnfilie, Tim 




BE A Passenger Traffic inspector 

RAILWAY OR BhJ*-WE HflV{ JClO* 

Si-mi— TP :ij [if! — who emupleli.' PiLi.y, liorae-ltudjf 
CflAltAy SSY* plROKt il up h. SI!JS JOT rriO ... Hu* c.' 3 f 
tn-iiifpii |.p -farl , a/- *fn r^fiinU lu i tus™. ttu-Jliry In 

your spare* tinny. r;rt Frew Booh U>i ilwieHWii* ■rU 1 J 91 
IT-.' i. ■ iTftWDflRIi PUSINf&S THAI Hi fell 
i n ST i. t Lit c ti,. -aOJ, « v 



Hope without foundation doesn't go fnr in ihia 
competitive age. But hope phis training is a win- 
ning combination! 

Today, in all kinds of professions and trades* 
men arc earning more money — gelling promotions 
— because of serious, systematic study of Interna- 
tional Correspondence Schools Course:** 

L C r S+ Cour^ei Lire prepared by out 'Landing 
;jii( liuri t ie>. Instruction i- a per.wmnf relationship 
between student and instructor. Mail coupon for 
full information* 



INTERNATIONAL CORRESPONDENCE SC 



UOX G 57 o,J t sm.iNTftN, PRNNA. 

Explain fltlLj alju'lit J\r.Lr fifrUJ-ie m.-sr ki*iL X; 

TECHNICAL AND INDUSTRIAL COURSES 

□ Air^uLtsiriB □ Air Ur-ik* 

□ Air LVni kbits ni.ua 

d AmlulwiCursl Limiting 

□ A.n;lihKturf 

□ Aulti Engine TiinF-fni 

Q A ijeo Teeh liEt'jn h U .% ■ IhM>ei 

□ IloliFriMAVlAC 

□ Bridge ErmLm'rrinB 




□ Mailisltlg R[*ti *1 Work 

□ M RJJ Iff nr turn qf TuSp ind Panfr 

U 3-1 irinn Engine* 

U MecliitiicsL EngiraeiM-iiisi 

□ N AvJc*tkj?i □ rAttfrAnulim 

LJ L'liarmary O i’hkfFjT.ialijf; 

U Pcitlital TYSyjjlioov 

□ Poultry 



Ige I’- 
Ll Li ■ i il'-Jj i:>ic J\n t i inn I i llg □ Chemistry U PuLlic Worfej EjigiitPH-ring 
□ Civil Engineering □ ( kjal Minim: |J Ufcrfb OjMsra.tlng 



□ Ctnkcretc Engineering 

0 fontf noting And Iindiini*. 

□ t'oltcm MunuMuiinf 

□ Di^M! I'inainm 

□ I l r ".if i' ->l I'liUfifi^Ting 

□ Uectrjn J ifiJ-fricg 

O FaUsdry PrmcE.icc 

□ I'Tuit ti|-*w|og D ilating 

□ Kf»r Trrntim-nr r.f 

U HlifhwB} I’iritirji'eTjjkg 



□ ILadio MervlciAK 

□ tl. !i. ,S : ft^tl'iit T'i if** niB n 

IJ R, Et.Siinnln^n Q Tt*friiw™i|Dn 

□ Stii'Yt Mfiiiil W u-rk 
LJ Sttalti FitKiyLfJ 

□ &fcWl» EnRlntHi 

| j * I ri i -;•■ 1 isi.i I Slrnfiing 

U iStfuelural Eii<iuf , f’.ru g 

□ ^urveyinc iso“ M*pekIih 

□ Tc-Jc*rapli Enninw ring 



LJ LocoibfiLi^'#' FriigLEiefT □ -VUdiiniiL f] DmiKniiMC 

□ aiAELLBCCfitiiil ftf InvAiitikin- [J WHilinj:. Elrftri^ *U ) Gil 

BUSINESS COURSES 



O AilvArtl*iii( □ P«4kk(wpiiii 
D.E'ufl-JPU'BS ■C’llfTM'IHUl'JvQC* 

. "j f '.i ri m i>ri j Qi'LviJ Sr.rvL'"’ii- 

□ t’-cJloRC □ I VjiE ApdOlIILlLug 

Q I ’ii'IJ-cgr Prcpnr-il-Dry 

□ Ouin mcrvLn.1 U FfimtuA iutli|l 
Q CL I fc . Aficrtucirlna □ French 

DOMESTIC 

□ Advanced llf»nB-tii*Biiil 
!.*j FtKid* nml I 'uni try 

□ ItdlU-n Ljftwfftu^kjllit 



□ Nr*J« Sdhiwi 

□ II ijs li Hfliput □ EIJuNLniliEis 

□ Ij*ftbfl*dcyf l^Liok.' Cft r:ln 

P ilv I’urtal Clerk 

O . 4 s4 P* Ulan* hip 
fl SeriY-t-arial 

□ fjetvke Station ^kain'o 

P Sign l-^ttrrinff £J biD«.nL,}i 

SCIENCE COfltHES 

O FrotoHletud Dfmiiitililiu 
iiri'l ]>ftiL|tr*iiiii 

□ Tfa Rpptti jfi i i. '.ifr-trria 

Minil«nunl. Citnilitf 



.V(l IH t Ajli. 

Id'lfr > ...... 

ff| v ■ jp*»tfi 1T 



Pt rttnt PwiitU in 

t'-'JHadfiHf f r BllJt'Flf-r mni ^irpun tv thf' wri/-<nntl Vdrr i^ji!On(f^rJ{--i- 

d Jan . Limited, Moiitml, Cvvm 4 a> British TMidtntt *ci?ct 
«w-u|i«n /. C. S.j. tJ JLl Inpawat, London, IV. C. t t England 




Itualr*! Cumntl»ft F Ot)vr- 
cttM. Vaudeville Acta- 
M in ntfu lin, i^citn ttl y 
is&iiifa. Makv-up Oooda. 

CrtilBf Fr«e 
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VtAftS 

OF «IT5 



T. S- Ptniiftft & C«.. J 02 H, Wabaah. Depl- 9 , Chkaqo 



FORGE AHEAD 



witJs ili-' Thinklmi Aliih.nl n’t — ni'w "o-un r I ly Slow ’ 1 ulinrt cut in nvw 
iiirnt t#Hlln mind imlnlng. P^If mii'Mifcnnni ■ Brnkti p-ri-*<m;iiaiy, 
irt-.Hi , V-V..T. un.ruiul jLv . riiVK BookiC.i:T,. THINKING 4 k»riiiDfl 
INSTITUTE. 9 (> J, Ffrn 5 : , f-hitad, SpHrfl. P„. 






U. S. Manufacturers 



AIRCRAFT 

WELDING 

|-tf gri^d jsaiy Ihir 

"krapeiruf. Rjvjqpr^nt fl i-.iH in 



itr.il M if.-T] r-1 lr.Ta TlnrlCk! *. f-- 
Wrfilitji *nf£ art pis-Tuil Yk.E>wiF 
n : i i . Icrnlrr irl un I pi L.J lir I film 
«il ibe IU?nr*ujr 3 fM or th* K- ! n.l "f l-!ii*:lii ^frliigj *'. . "Ji*. •*:•" c‘.,ijmIle 
Pt*. 'i-r.-Hi'l'.'it u^nlirauli will tin full’ triirttd uiilil rruiii Ir. pun m-i.L Irtl and 

MllakWl in 4 *ni|n|ji* ri:.jil u t U.r . 

41 w* waul *r*tMKr* Tk-n'e ik 

llmnrv'1 nil rrrrj' *iil*L Mu llurr* 

|k p e'liuLiarr rn A.|nrrsF| f itlr^r 

■ rr'l IMI? in, nml » -! li : i E- ej 1'It-ic - U j i iEM-1 
nil Ji ii i* l/i ¥i Imi 5 .! il r ■.■jbv -7 Hr kilH 1 ill 

EiKsn*erun< tr gal n#d •■•. < h i-r+ .-m -An. Th« 

E Jm lir.— iuuil I Hihv" iid H'vlidhiir. uknEI iilr-v 
— -*-X-r. 31 W-iri. tn-.l l-'«tijtf Hliuti il l l?m> rtlllilr 
iiiiauk'turim'i'i cut r> r -.Mii»-1 i.ni !t-ui rir.1 ui — unlii*trW nt-eil |ir/.r-U'’.d 

ra-flU-n/rl 1 'f r-’i I'l W-l.E 1 :- lr; W rlid ■ - 1 I 

F j|ii.'."r - r.ud lir ('-EihililJiiTiihr riii'l Mrlrirtr-,,i.ii| Trtlnwi’>i>i*. F n'l l«n anii-fi»d 
In rtriia*!* uMaR tali ufiluisji- . Iin-ur- n."ta»r j»li* »i(li vn«r |i*xr»* 3 ian hi * iknct 
ilm- vi . h rin. hfcaBie * Lrnib«l iporlilirt. Send nriuBflii iurliLj — 
nfithin a rtitaliik. 

^MILWAU K £ £ 

CCHOftL °f ENGINEERING? 

a/ tfwUiute gJ (fedmteckftk& u 

P.H. ua NwiK Br 0 . 1 dw. 1 y «nd! E. State, MllwailkWi Wi^. 



Witlioul u 111 1 m n I iuin vunrt Frt* BooMrt "Thl Dawn fjl a OI*Ji"lkr 
1 1 f and ILg Duiilitadint Op |»tai llililiv-” 'Min.' Ill m« II"- 



Kri fVehl'iia Omn ltir 13 ni.l 
Hh Cl as I Wildai il. A I Hu 1 
HVlSlMn* I bd.ilmt. IJrh 1 5 Inti 
WHitln* tiiiyLiifiBr ■' I --■ 
KJ.rlni-.bl f.nnlorvr 

A H-. i.t jrn.t 

S Bln* 

f\l l A' Sl*U, . . . 



An CcmllSvanina X Ft.lllg, 

ffndia Servk*tnnn 'i r > 
Conimrrrifll fl*ci.rftirl Fivilniv 
Cnmmrirclii fl.vENii fniilnHi >1 
SIikdBMt Liian Pljhlh 
E.xrn P.ili: EilrciiiL- F ! ’|j|| 

......... - .MlC'-LfilM r , ,1 . 



irFifir. writing to advertwerx plea ae irtcnMon Pojjjdsr AfcohamVa 
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M *SSt BE AN OPTICIAN 



Earn up to S 65 in a Week and More 

Get into UiL-t frfKnJ pajlitft, vm crowded profatsLon. 
t wTi'.ut. demand, Burn up In S4,lKk> it year, Dlgw 
1 nlflod, IctlcTiKtinj; work, Open In mon and women. 
Earn white Vo li Icurn. No experience nwdcrl. Low cunt — ©any 
termsi. < ' i dlcee diploma divert. Write for FRKE BOOK, (Jive av F i!_ 

tLLINOtS COLLEGE OF MECHANICAL OPTICS 
» N. Dtirborn SL, Dept. PIH-3* Chicago, III- 



GET II. S. GOV’T JOB 

Otaris ihe Poeltton Interested, In, 

Cut dUL ;j.I mid mall to us r 

n. R. Mail Clerk City Carrier Postmaster 

P. 0. Clerk, P. 0. Laborer typist 

Dural Carrier Stenographer Meat inspector 

Many eh 11 ferric* jnha. oblulimbln Ihrorish examinations. Oct ready 
>'OW. IL-nr our £ L<» I m k «jutm Bind save Ifi'.i. Write tnimedSMe-Ly — 

Tn liny. thunonl Infi LlitlO , 111 -I), St. Loiltr. Ma. 




Speaking 



At home — In spare time. Many overe-nnae 
^moye-Crtfih t, ' L Biiln BeH-HraocfidCsnoH and in- 
crease caroling mower, tine r;tey way. Write 
for iroL* booklet, itowinworf: ii'm- 
*Ecrj iVttt | \'or4$ itCKl poq bl rCmO ala. 
Wonta Aiirt1c*n inslitol*., Dc^i- 1 ill 
ibO 1 Micihitfan Avfcb P CJiii:jj;a P irrinvil 





HAFTDf, Dept. F-S3 b i20 N. Michigan Av*. 



Start a POTATO CHIP 
BUSINESS 



H YOUR KITCHEN I and 
MAKE MONEY! 



TJ I. 1 V [wiLainon far Iff il ]h. Mnko celtHB- 
" dcjimJ riiHUi '’<.rrca»nlr« ' Potato I "hip# 
nml sell fiW -ifk 1 h JLl I'lf-at lnfHie^c for 
mon i ah . i * i s in aniwr or Ml iHm. 

tfiuhll Wl^kp Tin - n tr- 
ill" ,. ■ . , |. 'I, y.iy 1 ,iib l.n *"(, 

lCl M II V IU ■,■•■ toll ' l I ' Ml- 
mfiko i ,1 hrvl i;r. All infer: il r • tur- ■ 

, , -i •* ■ - i roc i • • • on l •- * II ■' 



> ! .{L {rr m» Ft- 1(1 fix'd. Ht-I.d 
tippM Lmrt.il 



in 90 Days at Home 

litrndrerii of men and wwnen of all aj:t ! U-rU) m-ilt© JHh Cin lo 
$20.00 in a h in ale titty niiliif kc lent I tic S-wedlali Husnue and 
Hydro- TliempY trua U»l Cn i A- fliB-re U a his demand from 

Ilsstviurs, Sanitariums , Uinta. DocLars and flrh-aie petient* os 
wdl ;il nmpo-ri unlike for e^CMldJahlns joitr earn pltite. 

Jjcarn tbia luicmHlHtf inuutsj - iisjIcLiiu profeailwa Lit your own home 
I.V gn ,i h L 1 l-.iiii.i u: I , nUr liuhW ilinlj flOUTSe. S.illli' tiiHfruetois 

DB in <mr NATIONALLY KNOWN resident BdHWl. A diploma 
is aw anted uiien com plet tun of Hie course. Cwirso tun no 
csnamleted in !i io i onjmha. IHfiiii ifjin- 

Klb is not nuccFsary, Jtuiij' cum !dg naonej white 
lojrninr. 

Anatomy Charts & Booklet FREE 

Euro] I near nrol we will Include urnf'nni cth* f , 
rr.eilkrai etl ct J n-na ry , patented rodoclnK rOlior and 
tiyilun-Thcrupy Bupplloa wllfioUL cs(ri cast. Tde 
rodutlnr course nEono may im motELi ntuiry Ilmce 
I ho modost iuIL inn fee. 

SoiHf coypan nav for Anatoray Chart* net booMel 
containing pinHogrophi a-nd letler* ir»ov suttasiiul 
sraduitej. These win all he *e«t postpaid— free, 

THE CnUoflr Of Swftdith Message ISumbssm to Nitkwiil CcJIceo of Wistase} 
Pept. -d.l 4 — .jut r. Adam* St, + Chloago. 

Tou may send me FREE miLE poilimiil. Anatomy Charts. irMhlot tou j 
:.i ini:;:: p.1soifl|{i-upl]4 and ti'i'.Ltd tfiica ctaduaioa. and e cm [ile to dotaLJa 
of J 0 UT offer, 



Kamo 



A ildrcss 




It Is Easy 
To Be A Contractor 



T.ctirm to eatLiuiLle, to Dl±m bulldinKP, to taho rr>niraetlnjr ioha 
and nntlu: money 011 (hottn, i lenn? tune ft up-lo-lii fi-Ehlnutc bocikfi on 
Kulldtue, tflU lilt nt Inn, und rnntrMitn? which tovft in ;lh iuuTc^Mnir 
way, the fiHtuj'-i'ta timi curijeruer^, hulJitere, and contractors should 
know in isifike the moel out of thoir Jolii?. The Hltci Arclii- 

WClurul DmwLne ftirrl JJOHlitn Edtimnllmr, Painting AQd Deeoratiltg 

si' At I ' Li'ISIIiC. Ei,iiitdlr.u. i i.iritri-.L'lilifr, :l i 1 1 1 ...,lhtT si IJ fj- 

Jf-L-ui ore -ill wi'll covered. 



Boss Carpenters in Demand 

Vast, nuhllc workn jobs. ImmoBLtn pirnjwls, und 
the rapid crcjwth uf home bUlldinir, iirr making tohK 
Tor MEN' WHO K VO W HOW . TiuaC baoka ytve 
you qutek tntmnE, With them you wuttT bu afraid 
to tingle any J For needed feds ean he found 
fu a hurry. 

Coupon Brings Nine Books FREE For 



bo*no new 

1940 

EDITION 

Til ret; hank?. JUrt 
Cll J lh -1 JBTM -N in 
HMa .ir,' the iihii 4 
li[i-(.rj-J»6n s i'|i 1 : , - 
rJrii. wr, Imr tva 
puIJlnhnJ, 

Ezaininatitm 



AMERICAN TECHNICAL SOCIETY 

Ufp't. G31S, Drenl at SBlh Street, Chicago-, HUnOli 

Yaa 11117 fc^i>P T-' tl** MW atH<I 4 -dickidi *f yviu- 3 UH-T hil Ihhi'^. "‘BnIIdltn^. T!rLI 111 ml Jr-Cp 
anil witli&ufc any -ohl^RiLni e.j bur, I wh\ pay idin Ir* r^nUi 

rkir*m cinrtjr, '! !'ilU 4fillplh«d IB Ecsi duj. m, I k ilJ e#r,tj j-iiij (^,1 ri|, *flrr that 

vr]ij iH.IHJ .l n.Ainth- 411 til M-r; tn1>l |IP i> C i'\ Libly t-S.flO i« |i i R id . E A In I 1 L 1 L lalillcslin! 
U| iuiy »fc>- qyJm I k^ 3 > 1 lit touklh 

KnltHi 



Iddnii 

■bltj BiStllbi! + 

linaF* Bilrnrh il IrlEirt" alLalJn* yn nr nf-n, ELfiJlifi uiid iililfTmA, a^r4 lll*t frf At 

ka.‘ r . lfiuc li JAir^iTw iii-aia an a rsn'nrnriM, 



This 

MACHINISTS* 

Home-Study 

Course 




helps men get ahead 

Newly .lAserebled — speeljdly priced --thpio' fli r R rRceut bonks civ© 
y©n the practical Facts on modern matittEnttk Hp-Uj-«JLif6 nnelhod% 
yon need 10 lulVaflH! In machine nhop WTirk Take nrlvuntaKe p| 
'(HIM ax Found in bonfeE, to flnl%'e yotrr probleme. 



(he ulfHJr juatt'a mu 

increase your edtc 



perten 

lency, with 



The NEW AMERICAN 
MACHINISTS* LIBRARY 

5 volume* — 2014 page* — 3151 Itluttratlan* 
fA comtjJnod honn-iiudj t«urii *n(f nfirtntt library) 

This llhrury Of mite hi lie sUup proetihe Wiia written fur liRiel leal men. 
it elves you t lie lies'- lucLliutis fur every kind of niacbitte shop work. 



ir. fully exp iiit tvs laibos. drills, and oilier machine rmijs oad nicir 
nperar-iun, mitonmrle kerew moehinc^, ■rpeerts und reeds, wear 4t- 
iseii and produciHm, puncli anil die work, menu aiirfaeinc, eip, 



ole. Plainly wrLitciTi — comptoieLy 111 mitral ert — rb© bf«u kind 
help io the machine nhop man who wants to arivnnec hlmielf. 

Np money down — special price — easy payment** 



of 



EXAMINATION^ COUPON. \ 

MCGRAW.HILU BOOK CO.. W- Bind St., Ht« V.ck ] 

SenO me fur ten il*y*' SKnmlrtfllleu the now AmerLran Moch ti> | 

I Hts r Library. If saEJjdaclprv I will send y^n S 1 *0 in IO liny i r , 
i lihnr df S 16.50 l» palfl. If net J 



mil S' 1.04 1 niDfilhty until Hie 
wancort, p wm rt-iurr (hr- liEKilia vtO^lpaldr 
ihreHtenl wfille ©la inly aorl fill In all tinei.) 
Nome 



1To 4n*inr* pmmpt E 



liDin u Ad«lrf'*s ...,.,* i ■ , i ***** . * . * + * b i * * * * . . . * 

Cl tv end Stole h .... + l l . ................... , r * ■ 

FWItlOP ,* + + *+ B * B H , * * + h I * ■ H * . . ........** 4 

J!*i*p nr rivmiMiny . - - - 



C !ty.. 



state — 



Say you feue it iw Popular Mechanics ! 





56A 



POPULAR MECHANICS ADVERTISING SECTION 





WHAT THE BLAZES 



YOU MEAN— 



"MY BATTERY’S ALL RIGHT"? 



No wonder the terrible- tempered 
Mr. X is mad. Here this guy at the 
service station tells him 
his buttery is okay — and 
he's just spent half an 
hour trying to get some- 
one to give him a push to 
get started! 



But the service man gives him an 
argument- "Mister/' he says, 
"this is a Certified Re-Wiring 
Service Station, and I say your 
battery tests okay. Your trouble 
is right here in this battery cable. 
It's corroded, undersize — and 
look at the voltage drop it causes/ 1 







"Well, blow me down/'' says Mr. X after a 
new Packard battery cable and ground strap 
have been installed. "She starts like a whizl" 
"Sure thing/* cotnes back the service man, 
"That burn cable was chokin' the juice from 
the battery. Come in tomorrow and let me 
check all your wiring. That's what Author- 
ized Certified Re-Wiring Service is for!" 



For Scire Starting, Better Performance, improved Lighting 



and More Miles per Gallon 

When you go to a Packard Certified 
Re-Wiring Service Station, you can 
count on expert service: Cables in 
all circuits will be checked with 
accurate instruments — connections 
will be cleaned and tightened — 



be made with high-quality Packard 
cable. It will save you money, and 
give you more driving enjoyment* 
Look for the blue- and- go Id Certi- 
fied Re-Wiring sign* or ask the 
mechanic to show you his Certified 
Re-Wiring Certificate, Packard 
Electric Division, General Motors 



and all necessary replacements will Corporation, Warren, Ohio. 



SERVICE STATION DEALERS— 
GARAGE OWNERS 

Packard gives you complete service instruc- 
tions on checking and replacement procedure 
in all circuits. Ask you r jobber about Pa ckard 
Authorized Certified Re-Wiring Service. 




THE STANDARD WIRING EQUIPMENT OF THE AUTOMOTIVE INDUSTRY 
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QJCJEINJTTSTS have .speculated lor years 
on the things they could do if they had 
a machine that exerted limitless pressure. 
One daring thought is that with enough 
compression they could squeeze a sub- 
stance so tightly that atomic motion would 
stop and its temperature would drop to 
absolute zero. 

Whether or not Ihe}- will ever be able to 
do that, they are already using great pres- 
sures to accomplish filings impossible in 

the past. “Squeeze'" has opened up a brand 
new field in the realm of metallurgy. Met- 



Left, blowing smoke through powdered-metal filter; 
right? circ uit breaker with disks of powdered meld, 
ond impeding lamp rffamenfi under magnifier 



NEW METALS 
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als and non-metals are combined. Metals 
that wouldn't mix in the past are being 
alloyed. Bi-metals, porous metals, metals 
that are magnetic in desired areas only, 
and other unusual structural effects are 
produced. 

The secret of this new art is the use of 
powdered metals that are compacted under 
tremendous pressure into useful shapes. 
The metal is reduced to powder so fine that 
it passes through a 200 or 300 mesh screen 
and is molded in hydraulic presses under 
five to 100 tons per square inch. 

A handful of iron dust, placed 
in a press, comes out as a finished 
oil pump gear, accurate to a thou- 
sandth of an inch. Copper and 
tungsten powders, mixed togeth- 
er, are compacted into switch 
points that have the high conduc- 
tivity of copper and the resistance 
to fusing and wear of tungsten. 

Copper- silver -tungsten disks only 
an eighth of an inch thick protect 
switch points on the 132 ,000- volt 
power line between Boulder dam 
and Los Angeles and deliver per- 
fect service under conditions that 
would bum half an inch, of metal 
from die contacted! a copper cir- 

‘ - -■ f- 



Top, pressing powderlike tungsten into bars. Center, 
tungsten oxide heated irt hydrogen atmosphere in re - 
torts becomes funffaff/i powder. Bottom , compressed 
powders of tin f white) and copper (dark) before 
taring; on opposite page, after sintering 



euit breaker every time a 
connection was made, 
Powdered copper and 
tin are compressed into 
the so-called “oilless” 
bronze hearings by the 
new method. When the 
powdered particles are 
fused together at high 
temperature the metal is 
made porous and may be 
impregnated with od up 
to thirty -five per cent of 
its volume, resulting in 
self- lubricating bearings. 
The oil oozes directly 
from the pores in the sur- 
face of the metal. 







Top, boring diamond diox f or drawing tungsten wire; 
right, 4 ,0QQ^00 -pound hydraulic prtijJi; fine 

twngittn Ufire xtrone^r than strut in drawn from 
reels at felt through gas furnace* and diamond dies 
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The remarkable thing a 
powder metallurgy is that at no 
stage are the materials heated to 
liquid state; thus many of the 
difficulties in making eastings 
are avoided* In fact, some gears 
In the Oldsmobile are made of 
iron that was never molten at 
any stage in its history* This iron is mined 
as an oxide in Lapland, deoxidized and 
crushed to fine powder in Sweden, brought 
to this country and pressed into gear 
shapes without ever being subjected to the 
blast furnace. 



< Continued to page 149A) 
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Fish Mounted on Aquaplane 
Is Carved, of Florida Cypress 



rlodic lifting, actually 
leaving the rails and then 
coming down with a 
bump. The camera re- 
veals the speed at which 
vibrations occur and the 
heights to which the 
wheels are lifted of! the 
track. For one locomo- 
tive bouncing occurred at 
a train speed of sixty -six 
miles an hour and with a 
shp speed on the wheels 
of 108 miles an hour, 

AM** — 



Basketball Players 
Taught Strategy 
on Tiny Court 



Tiny cut-out figures of 
basketball players, moved 
about on a miniature 



From a distance you'd think this aquatic Cowboy was rising 1 & fish's 
tail* The fish t howeoer r is a fell of sculptured cypress on an aquaplane 



Something new in aquaplane riding was introduced in 
Florida this season when a swimmer climbed on the back of a 
ikh and then drove it across the y/aters of Biscayne Bay, 
The fish T however, was homemade. 'The aquaplane rider had 
mounted the figure of a large fish?;" 



court, help one co aahdh 
explaining new plays to 
his team and in illustrat- 
ing points of strategy. 
During pre-season prac- 
tice, his men use the 
model to study their rel- 
ative positions for exe- 
cuting certain defensive 
and offensive maneuvers. 



fashioned from Florida cypress 



and painted in vivid colors, on his 



board and attached his lines to the 
jaw of the fish. 



Engitie Vibration 
r* £pn 1 Greased Rails 

To test tn^vi^Wlon of locomo* 
tive wheels at high, speed, engi- 
neers drive into a greased stretch 
of track at normal speed, open 
wide the throttle and let the driv- 
ers spin on the slippery rails at a 
terrific rate. With each 
vibration sets in, due to the diffr 
culty of keeping the wheels 
balance, A motion -picture 
era mounted below the cylinder 
pn the locomotive obtained photo 

graphs which showed that, in 
oases, (the 



taskftbali coach demonstrating strategy of game to players by 
U$iqg cut-out figures of men on miniature basketball court 











Super-Fuels 



of Future May Double the Power 
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Magnets Move Armies on aldiriv^s Battlefield 



European war battles are being 
fought in advance on a battlefield 
of canvas, thirty feet square, over 
which miniature armies, supply 
trains, guns, tanks and airplanes 
are maneuvered by unseen mag- 
nets. This indoor theater of wkr 
is used to train young soldiers, ajr 
pilots and naval recruits in the 
fundamentals of military tactics, 
and was invented by Lieut. _ Co ll 
D, D* Haskar d of the British^ fca 
fi nso researcTTstaffy^Gngen canvas 
is used as a bflStflor lays rig out a 
contour picture of any given battle 
area, woods and trees being cut 
from rubber; farms, churches, 
houses, railroads and highways 
following exactly the details found 
on aerial maps. Magnets below the 
canvas move the trains, guns avid 
troops over the terrain* A minia- 
ture smoke-maker projects puffs 
of smoke upward through the 
canvas to simulate shell bursts or 
smoke screens. 






At are views from gallery of school where 

British recruits Team taffies from friti/ifmws 
«/ armies an contour map thirty feet square* 
Left, projecting smoke through mop from be- 
neath ta stimulate bamh 
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Automobile engines of the future, burn- 
ing super-fuel of 100 octane number and 
having about twice the power for the same 
size as today’s engine, are foreseen by 
Frank A. Howard, president of the. Stand- 
ard Oi l , iJevelopment company. An engine 
half the size of those used today would 
produce at least equal power, and the 

. ZCl2>: 
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mileage per gallon would be twice the 
present average. The super-fuel already 
is here and has made possible much better 
performance and higher efficiency of air- 
planes. These results, it is believed, can 
be achieved for motorcars by redesigning 

disp J 
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power plants to effect small displacement, 
high compression and supercharging. 
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Bike with Handlebar Saddle 
Is Easier to Mount 



with small wheel in front trrtd ha nd lebars 

beneath saddle is easy to mount and control 

Somewhat in reverse of the old-fash- 
ioned high -wheel bicycle is a new design 
introduced in Italy. Here the larger wheel 
is in back and the small wheel in front, 
while the rider sits between the handle- 
bars which steer from the back* It is 
claimed that this type of construction per- 
mits easier balance and maneuverability* 

0,1} Vi 

Plastic Shell” Airplane Body 
Has No Rivets or Seams 



posed rivet heads and seams common in 
metal construction. The body is strong 'i 
enough, in the case of a training ship, to 
accommodate eiigirves ranging from 125 to 
225 horsepower without extra stressing. 
The fuselage is shaped in two half sections 
and these are united into the structure ii 
a manner that forms a one-piece shell. 
They are made of spruce plywood which ^ 
has been impregnated heavily with phenol v 
formaldehyde, a substance similar to Bake-y 
lite, When subjected to a secret process 
applying heat and pressure these plywoot 
sheets become plastic to the extent that- 
they can be stamped out in the desire 
shapes and then molded into the exact 
form required to fit the body of the ship. 
Covering for the wings, likewise* is formed 
of two molded halves which are fitted over 
plywood spars and ribs, and bonded and 
sealed at all points of contact by the 
plastic material. In an emergency, mass* 
production of military planes would be^ 
possible, and if wings or body are damaged^ 
by rifle fire or shrapnel they could be re-O 
paired quickly on the field, Even for major' -* 
a complete shop is not needed. 



Sealed-Beam Lamps for Old Cars 
Are Installed on Bumper 



Airplane bodies are being made by a 
new plastic process which eliminates ex- 



** Driving* and "passim 1 * headlamps of sealed-beam 
type mounted art hamper to supplement old lights 



Plastic body and wing covering for airplane permits 
high-speed mass production to need in Wartime 



Owners of cars prior to the 1940 models 
can obtain the benefit of the new sealed- 
beam headlamps in use on the new cars. 
These lamps contain the lens, filament and 
reflector in a single permanently sealed 
hard glass unit. When used on old cars, the 
lamps are designed to supplement those 
already on the automobile, and their in~ 
stallation involves -po changes in wiring 





Life Jacket Distress Signal 
Lights When in Water 



systems, batteries or generator capacity* 
Two auxiliary lamps comprise the unit, one 
being the ‘Sealed driving lamp,” and the 
other a “sealed passing lamp,” Mounted 
on the bumper, they are wired to the car's 
upper and lower beam circuits* respec- 
tively, so they will operate in conformity 
with the regular system * So the driver may 
turn off the auxiliary lights when driving 
on lighted city streets, they should be 
wired through a separate switch. Adapta- 
tion of the standard sealed-beam system, as 
used in 1940 models, would call for more 
powerful generators, rewiring of the car, 
new switches, or a relay mechanism, as 
well as special adapters for mounting them. 



Self-Dumping Sugar-Cane Truck 
Stays Level on Rough Road 

For use in the sugar-cane fields of the 
Hawaiian Islands, a self-dumping truck 
which can empty its load directly into a 
freight car has been designed and built in 
Seattle, Wash, It w r ill act as go-between 
from the fields to railroad cars. The wheels 
are mounted in seesaw' fashion so the body 
will not tilt if one wheel rides over an ob- 
stacle or drops into a hole as it cruises 
along the rows of cane. Weighing 13,500 
pounds empty, the truck holds four tons of 
cane in a level load* Powder delivered 
through a chain drive comes from a six- 
cylinder engine of ninety -five horsepower. 



Distress lamp ort left shoulder of life jacket and 
shown in inset, upper right, burns iv/itn 1V1 u." flier 



Lighting automatically as soon as it 
comes in contact with water, an electric 
distress signal lamp worn on life 
jackets increases the chances of 
rescue for shipwrecked victims* 
Fitted into the shoulder, the elec- 
tric light gets its current from a 
zinc tube w-ith a carbon rod center 
that becomes actuated upon im- 
mersion in water. There are no 
switches and its operation is posi- 
tive, The cell does not deteriorate 
or lose Us energy in storage, and 
the light will burn continuously 
for seventy-eight hours either in 
salt or fresh water. Other models 
may be snapped on any life jacket 
for use during hazardous work 
about a boat. One unit for ring 
buoys may be adjusted to burn 
with great intensity for a few' 
hours, or for a long period with 
.less brilliancy. 



Driver in unloads truckload of sugar carje mlo freight car 

by tipping bpdy. Note truck remains level with wheel raised 




PART I 



A t top, the author greats wounded 
man at W orsuw white a watnutt con- 
fempfotcs ruins from shattered wm- 
done of her home. Below, two young- 
sters read Palish “Mickey Mouse" 



| COVERED the fall of Warsaw. Strange- 
ly enough, in this most dramatic siege 
in all modern history, I had no competi- 
tion, for all the other American newspa- 
permen and photographers and even the 
embassy staff and the Polish government 
itself had left the city two days before I 
came barging in> on September 7 t from 



Rumania, in probably the last train that 
entered Warsaw. 

There was nothing particularly brave 
about my venture. None of us on the train 
had any idea of the seriousness of the sit- 
uation until we reached the beleaguered 
city. After 4 the first moment of horror, 
when I found myself trapped in a city un- 
v \ . _ * „ / 
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Refugees from &om& end shell fie* afoot and in u^groraj,. topj with few belongings. Below, Mr. Brfan 
films Street scene as emergency crew, right, strings temporary telephone lines 



der bombardment, I began to realize what 
a magnificent opportunity this was* A 
great siege, sunny weather, no rival cam- 
eramen about. But there was a slight hitch 
—the photographer and his pictures might 
never get out, 

Covering this war with a camera is noth- 
ing like the last. As a boy of seventeen I 
took pictures at the French front for seven 



months, and drove an American ambu- 
lance attached to the French army near 
Verdun and Argonne Forest. I saw enough 
there; the “blitzkrieg” in Poland was in- 
finitely worse* In 1917 there was an estab- 
lished front; I knew exactly the demarca- 
tions of the trenches, and in quiet periods, 
for days and weeks, I moved about freely 
writh my camera, and on bright days suit- 
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Warsaw is the uselessness of 
the gas mask and ihe real 
need for steel helmets for 
civilians. I know plenty of 
stories have been printed 
charging that gas was used 
in Poland, but I do not be- 
lieve them. Nor do I believe 
gas was withheld for any 
humane reason, for what 
Germany did to Poland was 
not exactly humane; but gas 
bombs are not very effective. 
The same amount of high 
explosive can do a lot more 
harm. And thousands were 
killed or wounded by Ger- 
m an sh c II s and by falling 



Top, taking movies of German prisoners who said they ure re f * forced" to bombard city. Belou) t rifleman 
at entrance to dugOut, and women helping civilian men prepare barricades across street 



able for pictures I would spend many hours 
in the first and second line trenches, But in 
Poland w T e had no such defenses. Each 
night the lines changed, the enemy came 
closer. Toward the end the shell fire 
seemed constant. Again, the war of 1914 
was basically between two armies and 
probably ninety-five per cent of those 
killed by arms were soldiers. In Warsaw 
and in Poland it was a total war, not mere- 
ly aimed at soldiers but at the entire pop- 
ulation, and my estimate would be that far 
more civilians were killed than soldiers. 

One lesson that London and Paris— and 
Los Angeles and New York, if war should 
ever reach these shores— must learn from 



fragments of Polish anti-aircraft shells 
compared w p ith hundreds hit by bombs. 
The people of Warsaw had gas masks but 
did not wear them. They needed helmets 
to protect them from flying steel. And, to 
the common people, the incendiary bombs 
were w T orst of all. Fires set in crowded 
home sections nightly burned ten to twen- 
ty blocks, rendering thousands homeless. 

Plenty of romantic stories have been told 
of the fearless war correspondents and 
photographers who leap merrily from one 
trench to another to get eye-witness sto- 
ries and pictures. They are not exactly 

true. All of us in Warsaw were afraid* 
soldiers, civilians and your photo corre- 
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Filming wreckage of i alien bomber, tap. Center, nil- 
tumobil- e placed between rails driven intv pavement 
forms anti-tank barrier across Warsaw street, Be- 
low, bamb of dclayed-fuse type demolishes apartment 

never left their posts, dangerously exposed 
high up in the building. Seeing this, 1 de- 
cided to try to get a few pictures, and in 
the two weeks that followed I was much 
happier when busy in the open, and to- 
ward the end was excited but not terrified 
as I filmed bombers power- diving a few 
hundred yards away. 

Without the best of credentials it means 
arrest and execution as a spy to be prowl- 
ing around a besieged city. So first of all. I 
went to Mayor Slarzynski. Warsaw's hero, 
who gave me an interpreter, a captain and 
a camouflaged military ear. As I waited in 
his office an air-raid alarm sounded; look- 



spondenb Why wouldn't we be, 
with, bombs dropping constantly 
and shells raining in the streets? 

Still, you do get somewhat used 
to working under fire. During the 
first few days I dashed for shelter 
during every air raid, and spent a 
good bit of lime in the cellar of 
the American embassy. Then I 
discovered 1 was actually more 
frightened when I stayed with a 
lot of other scared refugees in the 
dim -lighted basement* I began to 
notice that the cook, terribly 
frightened, forgot her fear by 
working like a demon. The old 
janitor kept plugging away at odd 
jobs* Tile telephone operators 
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From his shattered heme a Fetish boy, above, res^ 
cut.; A is canary. At left, Mr. Bryan emvrett with 
pictures of a plane fust hhot down. Betuw, tubing 
Cover from raid in underground shelter 



ing out the window I counted forty-two 
German planes, Starzynski’s only com- 
ment was that I should not expose myself 
at the window. He himself stood only six 
feet away. Two bombs did land barely 
thirty yards away, another hit one end of 
our building. 



T “covered” every section of Warsaw 
with my three “still” and two movie 
cameras, and what l saw there is what 
you would live through in Cleveland, 
for example, if that city — abuut the size 
of Poland's capital — were devastated by 
artillery and bombing planes. I learned 
to recognize the effect of shell, 
of delayed- fuse bomb, machine 
gun and incendiary* One of the 
first days, we drove to the 
banks of the Vistula, where 
they were dropping a hundred 
bombs a day on each of the 
bridges* The business of pho- 
tographing thirty-foot bomb 
craters near the bridge ap- 
proach was interrupted by four 
grim -looking Polish soldiers, 
who guarded me with bayonets 
for an hour while our papers 
were checked to make certain 
we were not. spies. Meanwhile 
I had the opportunity to see the 
bridge itself, punctured In 
many places by five to ten-foot holes 
where the big bombs had crashed through. 
But these delayed -fuse bombs, which are 
intended to penetrate a five -story building 
and then explode with shattering effect 
five seconds after the first contact, tore 

(Continued to page 15 SA> 
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Navy Amphibion Requires No Beaching Crew 




E/Jincn^ on land 1 find it'aftr ofi’fce, the nni'y's nctf 

^rh^c^ can be lout€T«d p"<1 for t^e/wng 



be lovtt'4 .* 

Grid's lore! 



flying fiflflt is CQuipped with tricycle Sanding gear 

On sloping share without aid of outside crew 

gear serves as a sea anchor, assisting in 
control of the ship on rough open water, 
and turns are achieved with. less skidding. 
No beaching crew is needed, since the plane 
can climb a ramp or sand beach under its 
own power, and launch itself in the same 
manner. In order to eliminate resistance in 
the air, the nose wheel, when retracted into 
the bow, is enclosed completely by hatches 
that operate automatically. 



Said to be thp wbrltTs largest amphibian, 
a new Con sob dated airplane ordered by 
the navy is fT twin-engined flying Goat with 
retractable landing gear of the tricycle 
type* Because its efficiency on water has 
been extended to land, the ship has a much, 
larger field of operations. It is especially 
capable of handling itself in remote regions 
where aircraft tenders and good airports 
are not available^ In water, the landing 

Gasproof Suit for Air Raids Packs into Lady's Handbag 





Made of oiled silk, a 
gasproof suit that can be 
packed into a pouch and 
carried in a handbag of- 
fers protection from gas 
to a person caught in an 
air raid. Covering the 
body completely from 
head to foot, the protec- 
tive outfit consists 
hood, blouse, trousei 
gloves and ‘"boots. ,P The 
suit can be slipped on in 
three minutes. 



Clt takes a year to eight- 
een months after a rail- 
road tie is ordered before 
it can be seasoned, treat- 
ed with preservative, and 
ide ready for laying. 

0 Vcd£tv^Ui y 
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[.eft, rrnroi'me jea-s proof surf from handbag 

Wearer is covered completely from head 

t 
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air-raid protection 
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/^NE of the dreams of the 
automotive engineer — 
tires that will last as long as 
the automobile— seems on (he 
verge of coming true. Already 
a tire good for approximately 
1CK),0GG miles in truck or bus 
service has been created and 
manufacturers are hard at 
work on experiments aimed 
at production of a similar tire 
for your can 

In the early days of the au- 
tomobile, owners considered 
themselves lucky if a set of 
tires lasted 3,500 miles* Today, 
owners grumble unless they 
get 25,000 miles and there are 
instances in which tires have 
given 50,000 miles in ordinary 
service. Since piling up mile- 
age rapidly— before the tire 
age s see ms to be one of the 
secrets of success with the 
100, 000- mile truck or bus tire, 
the answer may lie in a com- 





xji test at Mohawl 



lant Ctap); ftctiOrt of tire run I0S,000 miles without 
ft haw tire*, brdnk dawn 
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heat 
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AfcoUf, (OmPfJfffOn of 
nary and heat-resistant cards. 
Right, tftiffetf HAldc strength 
of heat-rexrstant card. Bot- 
tom, rrmaoing eord after heat 
test in Mohaa'h plant 



bi nation of fabric and 
rubber* that will resist 
rapid aging— a tire that 
will be almost as lively 
and as resistant to crack- 
ing at the end of four or 
five years as it was at the 
atari of service. 

Among the latest devel- 
opments indicating that 
the 1 'life -time" (.ire may 
be just around the corner 
for the auto owner is a 
cotton cord, that retards 
generation of heat in the 
lire and holds down the 
“growth” of the tire — the 
two principal enemies of 
tires. Running under 
heavy loads at sustained 

(Continued to pn;i‘ 130A) 
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‘Trip to the Moon’ Offered by Sculptured Map 




Left, thirty-right foot model of moon 

made from photographs fatten at 

Mount Wiisetn observatory, A fo.tr 
idea of its size ii £«Vtn by Compari- 
son urtth on a of the budden doing 
fom; nnuf inspection^ tic! on. 1 , finished 
ca\f lection be- mu inspected before 
setting if fn place 
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A model of a section of the moon as it 
would appear from a “space ship" 500 
miles from the planet is on display at the 
ii pw H riift tjh Qb s cr valor vin Aj 

The gondola of the space ship is a spacious 
observation gallery with broad windows, 
and the moon is represented as a model 
made from photographs taken with the 
100- inch telescope at Mount Wilson, cov- 
ering an area that extends from the equa- 
tor to fifty degrees north* which was chosen 
as being the most interesting and varied. 
Built to scale* the model measures thirty- 
eight feet by nineteen feet* Some 650 fea- 
tures have been charted, including the 
great craters, steep and w^eird peaks of the 
lunar mountains, and many valleys* hills 
and the so-called seas. Sunrise and sun- 
set* with various gradations of the lunar 
day* arc produced by a light moving over- 
head m a circular track Construction of 
the exhibit required the cooperation of an 
architectural designer and amateur astron- 



omer, and a sculptor w T ho worked out the 
details of modeling and casting. The 
spherical body was divided into gores* 
each shaped in relief separately and sup- 
ported by adjustable legs so it could be 
lined up exactly with its neighbors. From 
these were made plaster molds that were 
used in producing the final castings* con- 
sisting of cement reinforced with metal 
lath and channel iron. Fitted together like 
a jigsaw puzzle with joints “pointed" until 
they vanished, the castings form an un- 
broken: surface. To heighten the effect of 
the lights and shadows on the surface of 
the moon model* it has been painted in 
tones of bluish gray. 







By James McQueeny 






Claw of -i+eel, operated by overhead crane, reaches, into oven far pot of white-hot glen 
after terrific heat hat fuied ingredients into a mqlasses-like 




G LASS, the dietionary says, is a 
hard, transparent, brittle sub- 
stance, made by fusing sand with 
other ingredients Modem sci- 
ence doesn t agree with this definition, 
however, for it lias developed a glass as 
soft as silk, another as strong as steel, 
and a third without a trace of silica. 
Just when glass seemed to be at its 




maximum development a few years ago, 
the industry put on its seven league boots 
of research and stepped into a score of 
new fields- As a result, t lie present uses 
for glass defy classification. 

A glass having four times the strength, 
yet with four times the flexibility of or- 
dinary plate, is the most significant re- 
cent development. It's a throwback to 
the time when philosophers first puzzled 
over the properties of molten glass 
dropped into cold water. Pear-shaped 
beads with elongated tails formed and 
when one was struck with a hammer on 
the bulbous pas t nothing happened, but 
upon breaking the tail it would fly to 
pieces. Modern glass researchers found 
the reason for tins phenomenon. The 
drops are highly strained, that is, a heavy 
earn pressional layer surrounds a zone of 



great tension. Their strength is trace- 
able to this distribution of internal stress. 

Applying the same principle in the 
making oi tempered plate glass wasn t so 
easy. The major difficulty lay in con- 
trolling the heat in processing. An elec- 
tric furnace was the answer to the glass- 
maker's prayer because with it the pre- 
pared glass could be subjected to rapid 
heating under scientifically regulated 
conditions and quickly chilled in the air 
draft of the prescribed coolness. 

What actually happens when glass is 
tempered is that the outer surface, being 
suddenly chilled, contracts more rapidly 
than the inner part. Thus, when the 






sli eet ia4 li orou gh 1 y cooled , 
t but same condition re- 
mains, the enter layer be- 
ing in compression, the in- 
ner, in tension, lienee, 
t he high strain 1 hat makes 
possible the superior 
properties. 

Tempered plate can 
lake it. It s possible to ex- 
pose a sheet to intense 
heat, 000 degrees Fahren- 
heit or more, on one side 
while the other side is 
at n o r in a 1 t emperaturc, 
without weakening it. Its 
resistance to impact is the 
same whether the mer- 
cury is above or below* 



Girl comet through unscathed as laminated 
glass undergoes bullet test [bottom of this 
end page opposite). Fir_t car with glass- 
lifce body ( top of page) mate! its appear- 
once, as an exhibit. The car can be driven. 
Circle, a cryital^clear substance, with many 
properties similar to those of glass, being 
polished. The rod is ''Lucite,' 1 a product of 
the du Pont company, 





Highly ■effective use of larg« glass area 
to form a corner picture window and (loft) 
natural-color photo of talicin crystal made 
with polarised light, u?Tng Pola-screons and 
a selenite plate. 

Pilot o rourlE. 1 ) Charlra 5. Foale-r 

urns, on board ship, and in the 
making of glass doors, book shelves, 
and partitions is its greatest use- 
fulness found. 

Shortly after the turn of the cen- 
tury, Edouard Benedict us dropped 
a bottle on a hard floor. There was 
a resounding crash, but the glass 
fragments did not scatter. He ex- 
amined the bottle, found it had con- 



^ero, and unlike other plate glasses, the 
new one does not grow brittle in winter. 
The dangers of being cut by flying glass 
are minimized, for when tempered plate 
does break it shatters into small, blunt- 
edged pieces, 

The major difference between Hemi- 
lite as it’s called, and other flat glasses 
is that it must be fabricated to order 
from plates, which have been prepared 
as to size, edge work, holes, and notches. 
Any attempt at cutting case hardened 
plate glass results in fragmentation* 
Fireplace shields, glass-cooker doors, and 
furnace peephole lights arc a few of the 
noteworthy applications, but in arju&ri- 



tained collodion which had gradually 
evaporated until the bottle appeared 
empty. The thin * 1 skin J 1 of collodion on 
the inside of the bottle held the broken 
pieces together. From the accident came 
the idea of joining two pieces of glass 
with a sheet of nitrocellulose, the begin- 
ning of safety glass. 

With t lie recent perfection of a plastic 
binding known as polyvinyl acetal resin 
for the inner layer of the glass sand- 
wich” has come the greatest of all safety 
glasses. Not only have the faults of ear- 
lier laminated glasses been eliminated in 
the new product but it also has been 
given four times the resistance to pene- 
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Modern use ef gloss mokes houses ^ J '’ 
roo m se r y Jiving more cOn venient, home* , 
more oftrodive * * rentable * « salable, 

3 liia hmise, plamiid for the readers of Good 
.1 1 nuse keeping Magazine, is a joy tit live in* 
Tlies-e ill Liberations ^Imhv only a lei* suggestions 
how tan ite u^ed as part of ywur build- 

ing; or decorating plan to make rooms more 
:-pa cions and all ran i ve, hi make home duties 
less Work, to make any home mure rentable — 
more salable, Forman y others ti^gestions about 
lilass in modern houses* idmne vour local 
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DIDO $3,50 



RAINBOW $4.50 



WllAT you wore with slacks, this summer, didn't matter much. 
From now on, though, you will want to took your loveliest in- 
doors, and the slippers you select In go with your negligees and 
house cools ore oil the more important* 

The new Daniel Greens are the slippers you should see . , . with 
their beautiful styling and materials, their exquisite colors and 
workmanship* * * . A pair or two of them will add a Park Avenue 
touch to your wardrobe at a reasonable price. 

Leading shoe stores and departments everywhere have Daniel 
Green slippers. Always look for the name on the sole* IPs your 
guarantee* **. DANIEL GKEEN COMPANY, Dolgevilie, New York* 



DAN I 



I (iREEN 



SLIPPERS 



DORM $350 



RANEE $5.50 




Natural -color photo of aspara- 
gine, made with f*o Fa screens 
and selenite plate {above}. 
Glass furniture gives upe*- 
pected feeling of openness 
and airiness to a room. .{right ] . 
Below, effective use of glass In 
modern bafhroony Note the 
glass-walled — shower, glass 
bench before the dressing mir- 
ror and the glass {ounge-seet 
at the right. Most glass furni- 
ture is made from dear heav^ 
plate glass or Carrara, or both. 
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t ration by impact and five 
ti rjics the elasticity of its 
predecessors. When broken 
by hammering* the glass can 
be rolled into a rug without 
any oi the pieces pulling loose 
from the binding, 

Bullet- resisting glass for 
bank cages, armored eaii* ? and 
police vehicles differs from 
.safety glass only in the num- 
ber and thicknesses of the 
glass layers and plastic sheet- 
ings. Three to five pieces of 
polished plate with strong 
plastic material between lay- 
ers are assembled into one 
solid piece by heat and pres- 
sure, The flexible p i a s l i c 
sheetings arc not cushions to 
absorb t tie force of the bullets, 
as you might s u p p o a e, but 
rather confining walls for the 
thick glass cores, which owing 
to their mass and hardness, do 
most of the bullet stopping, 
Usually, the first bullet docs 
not penetrate the outer layer 
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Row of revolving grinding and polishing wheels used in glass mating (top) and a heavy auto- 
mobile resting solely on two plates of HerculHe, supported in two different ways, thus demoft- 
strating the great strength of this tempered glass. Note slight bend of the glass, both at front 

and roar, under the cat's weight, 
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GL A ST ONE. SLAB SHOWING 
METAL IDOL AND RELATE 
THICKNESS OF VcONCRI 
0LOCK 



A /' 1 4 

of glass and pl&rlic but pulverizes 
the glazing directly adjacent to 
the point of contact. The stress 
the impact places on it is trans- 
mitted through the successive lay- 
ers in the form of a cone, showing 
up on the opposite side in a small 
ring of cracked glass. 

The versatility of glass has cap- 
tured the public's imagination al- 
most overnight, More of it is be- 
ing used in our homes and build- 
ings than in the heyday of Vene- 
tian glasamaking. A striking ex- 
ample is the new $2,000,000 Mu- 
seum of Modern Art in New York 
which has a long facade almost 
entirely of glass — the first floor 
plate glass and metal ; the second 
and third floors walled entirely in 
Thermolux, a new glass never be- 
fore used in this country. Wide 
^horizontal bands of windows are 
used on the two office floors above 
and the entire front of the pent- 
house is plate glass. 

A sandwich of spun glass be- 
tween Ivto sheets of clear glass. 
Thermolux was selected to wall 
the museum because it has only 
about one-third the heat conduc- 
tivity of clear glass; because of 
its sound reduction properties, 
and because of its qualities of 
light diffusion and distribution, 
it transmits light farther ip to the 
room than does clear glass, yet the 
light is easy on the eyes and 
evenly illuminates objects without 
deep shadows or sun patches. 






Gleulike "Lucite" being used in dental tool 
(above). It Pens mill light from one end to the 
other, or around corner*. Two gta« blocks (below, 
left] used in the building trade, 0la$tone slab 
(below, right) with detailed diagram showing 
manner in which Vitrolite facing is anchored to 
haydite block, A structural masonry unit in colored 
glass, it is expected to find wide use in building. 



making possible new architectural designs. n § 
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being deposited on grinding line. Plaster of parfs is being spread to ' set" 
glass so it cannot move around under the grinding units. 



A stimulus to a more widespread use 
of glass on the exterior ot buildings and 
store fronts is the new plan of bonding 
and mechanically anchoring colored 
structural Vitrolite to a lightweight con- 
crete block so it becomes a masonry unit 
and an integral part of the building* 
You can now live in a glass house and 
if your pocketbook is fat, furnish it with 
everything from glass book ends to bed- 
room suites. A glass bed can be bought 
for 895 dollars, a chiffonier, a hundred 
dollars cheaper, and a dressing tabic and 
bench for 850 dollars, which gives you 
an idea. What about their strength? No 

worry there— it’s all a matter of using 

glass of the proper thickness. Half -inch 
glass is sufficient for a chair back, while 



portions of a dining-room table must be 
an inch and a quarter in thickness. 

No construction material has ever 
scored such a pronounced success as has 
the glass block within the last year or so* 
Chief reason is the fact that it combines 
the light-transmitting qualities of glass 
with the insulating values of a solid ma- 
sonry wall. With a sealed-in dead air 
space, seventy-five per cent vacuum ked, 
a glass block is among the best insulators 
against temperature change. During the 
day, rooms are brightened with sunlight 
while at night, lights from within the 
home or factory create eye-arresting ef- 
fects. 

An aim of contemporary living is to 
bring the out- (Continued on phge 128 A) 
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‘Bullet’ Pursuit Plane Flies at 400 -Mil^ Speed 





Tested under the great- 
est secrecy, the new 
Vultee Vanguard plane, 
streaTYfirhecTIike a bullet, 
is said to be capable of 
traveling at speeds better 
than 400 miles an hour. 

The all-metal intercep- 
tor-pursuit ship is pow- 
ered by an air-cooled 
radial engine of radically 
new design. Its chief 
claim to distinction, how- 
ever, is its new construe - 
tion which permits of 
rapid mass production* 

Hydraulic u Tooth Puller” Wrests Pole from Concrete 

Jerking steel power-line poles 
loose from six feet of concrete is 
as easy as pulling teeth for a trac- 
tor-driven hydraulic jack that can 
develop pressure of 160 tons to the 
square inch. A collar is fitted to 
the pole and a single pump applies 
uniform pressure to Four jacks, 
which tear the pole from its base 
In a few minutes. 
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Aif-metaJ intereep for -pursurf plan*, tested SWr Los Angffcf can 

fee manufactured under ma&S-praductian methods if nation fjoes to utor 



\ 



To uj.re.sl steel power poh tram 
its setting in six feet of concrete, 
four jacks are titled to collar 
around pole and hydraulic pump 
applies forts of pressure 



Tiny Airplane 



Crankcase Reveals Its Moving Parts 






Concealed moving parts of a tiny five- 
cylinder engine are revealed by the trans- 
parent crankcase made of Lucite, a plastic* 
Thus may the onlooker view oil pumping, 
crankshaft movement and the ignition sys- 
tem breaking and distributing the spark. 
The engine has a fourteen-inch propeller 
that drives a miniature airplane. The cyl- 
inder bore is five-eighths of an inch and 
the stroke three-fourths of an inch. Push 
rods are ordinary sewing needles threaded 
and capped with a ball to fit into the rocker 
arms. Six flashlight batteries, 
to 30,000 volts by a 
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Fish Ride Elevator and Taxi in Trip up River 





There's taxi service available for 
the thousands of Columbia river 
salmon and steelhead trout that 
have found they way home to for- 
mer upstream spawning grounds 
blocked by the Grand Coulee dam. 

A " census” of the fishing industry 
in the Coulee area indicated the 
seasonal runs are worth $250 t OQO 
to $300,000 to the fishermen, trad- 
ers, and others dependent un these 
salmon and trout. and blockade of 
the spawning grounds would mean ruin to 
many. So the Bureau of Fisheries and U, S. 
Reclamation Service instituted the taxi 
service. As the migrating fish climb the 
^ladders” of Rock Island dam near We- 
natchee, Wash., the smaller blueback sal- 
mon are separated from, the steelheads and 
chinook salmon by different-sized pickets. 
The fish are counted as they enter an ele- 
vator bucket, and as soon as the required 
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0 Adjustable Bracket for Roller Shade Allows Leeway of Two Inches 



“7 li.tjs ,r curry flifi uraufui dam and dump th c /n f fop, left * at 

upstream spawning grounds* Pickets (circle) sort fish by tilts 



load is reached the bucket is hoisted to a 
truck platform, where the fish and 500 
gallons of water are discharged into a truck 
containing an equal volume of water. Ice- 
cooling systems keep the water tempera- 
ture close to that of the streams. Eight of 
these specially designed trucks transported 
50,000 fish to spawning grounds in tribu- 
taries of the Columbia river in the first 
season's transplantation. 




When installing a two-piece window- 
shade bracket you do not need to observe 
exact measurements, for it can be widened 
or narrowed within a range of about two 
inches after it is in place. When the base 
has been fastened to the approximate po- 
sition, the shade-holding fixture may be 
set in any" trie of several vertical slots to 
correspond with thi length of the roller. 
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QAYS of easy hunting are over for 
the submarine. Today the once- 
dreaded underwater craft must do 
battle* with the odds against them. 

The convoy system, adopt ed late in 
the World War, has deprived subma- 
rines of easy stalking of merchant 
ships, forcing them to attack in the 
presence of their deadliest enemy — 
the destroyer. Back in 1917. Kapilan- 
Leutenant Gustav Ambcrger had 
been ordered: “Remain out until all 
torpedoes are expended." And the 
German admiralty demanded a ship 



DESTROYER 

Ofetoui j 

SUBMAR 



U.S.S. fI Babbitt/* tepr is one of the fastest and most heavily armed modern destroyers. 
Below, German submarine reaches bast at Kiet,. its path cleared of mines by sweepers 



for each torpedo. So Am berg er, facing the 
perils of attack under the convoy system, 
kept the “U-58 11 outside Queenstown bar- 
bor two days, waiting for victims. 

At last came two destroyers, followed by 
eight ships in single file. Through the per- 



iscope, Ambcrger watched them. Sub- 
merged to fifty feet, with only an occasion- 
al peek through the upthrust eye, he ma- 
neuvered the “U -58^ to intercept. 

They came at him in four rows of two 
each* the destroyers curving among them. 
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© a. W r Clatwgrtuy 

Crws-iitJi^n drawing of British submarine shows the deadly cruft submer gedj. lit two 
periscopes just breaking the surface and tearing their telltale f?cJouJ is the projector 

bmnacie and stilt further beh>W f#1# control room uJifA Emftery fuflli# beneath- Bulges fir* 
sides are main external ballast tanks. Atop the conning tower if a wheel for steering while 
navigating on surface , and just forward is the tour-inch gun used m surface fighting. The 
gun is used in preference to torpedoes whenever possible 
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Half an hour of tense 
waiting, of listening at the 
hydrophone to the in- 
creasing beat of propel- 
lers, while the “U-5j” 
cruised submerged. Then 
a sharp order: 

“Up periscope!” 

A quick look and Am- 
berger barked orders to 
the torpedomen, for there 
was the “Welshman; 1 a 
splendid freighter, plow- 
ing into position 300 yards 
of! his bow. A torpedo 
could not miss. Amber- 
ger walked the periscope 
around to select the next 
victim, before revealing 
his presence by attacking 
the first ship. But even 
die first torpedo was nev- 
er fired. That swing of 
the periscope had re- 
vealed a destroyer curv- 
ing down upon him. 
Aboard the “Fanning/' 
one of two American de- 
stroyers convoying the 
merchant ships, Coxswain 
David D, Loomis scanned 
the water from his look- 
out post. Suddenly his 
sharp eyes caught some- 
thing moving — a feath- 
ered, V-shaped wake. 
“Periscope!" 
Lieutenant Walter S, 
Henry sprang to the en- 
gine telegraph, barked 
“Rudder hard right!” at 
the helmsman, and the 
“Fanning" leaped into a 
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Tap, phi ft ling mines ; 

urrffti this 4 ■ eg u ip rm' ri t 
ci ship could Jay three 
u in in ate. Diagram 
&hoii}x five stage* in 
planting mine at de- 
sired depth. Left, 
U- St sub-chaser 49, 
which locate # m(t- 
muri'iTu: with hydro* 
p hanes then saws 
area with depth 
bombs. Below . D. S. 

SU&maj'Cflii* “Perch" 
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Firing, Air 
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2.000 lbf. _ 
or more 
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action pf cat»s 
□ nd shutters 



© S. W. Clatwortfry 

T^is drawing revolt the essential mechanism for discharging a torpedo from a s ubmo* 
rine, The deadly weopan t w fitch travels forty to sixty miles an hour after being launched,, 
is not fired /rum i/ie ship by explosive bur by compressed air which forces it from tube. 
The offwl moment of firing is controlled from periscope amidships where tu&es are aimed 
by maneuvering the whole boat. The inset at left shows the coordinated oct/on of the bow 
capt and shatters as seen from above. This ship carries twelve torpedoes 
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swooping curve. Swiftly :t bore down on that fleck of 
foam on the surface. The Hick of a lover, and a depth 
charge went over the stem, exploding so violently the 
destroyers own generators were disabled. The crash 
brought the other destroyer, the 11 ‘Nicholson/' dashing 
through the now furiously 
•zigzagging convoy. The two 
destroyers swept in widen- 
ing circles, while violent 
fount§ln£ spouted Ini theff > 
wakes. Fifteen minifies of 
blasting the depths gave no 
evidence of a hit. 

Down under, the “U-58" 
lurched wildly at the first 
c rash, Kapil an -Leutenanl 
Ambcrger stared anxiously 
at quivering needles on the 
instrument board, lie or- 
dered all stations to report. 

No leaks. Controls still 
worked. Motors, badly 
jarred, but still turning, 
could probably be fixed in a 
short time. Between the jar 
of explosions, Amberger or- 
dered a quick dive to greater 

{Continued to page- 1S9A i 
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Top, vti hrrrn rirtc **U~5& T ,r engines disabled by depth bombs, break -s 
surf act and -surrenders to U.$S. *‘Fanning tf in 1917. Diagram 
ghauts Course of convoy ship; assuming initial ft ISO 

degrees, ship zigzags thirty degrees every fen minutes* Bot- 
tom, aboard (in American mine sweeper 






^4 



Top, shredder converts CttU oranges i#a to fertilizer 
and, bottom M toads it on uivififtj? frticA via chute 

Surplus oranges are being turned into 
an asset through the Invention of a ma- 
chine that shreds them for use as fertilizer, 
and offers growers and packers a solution 
to their old problem of disposing of the 
unmarketable waste. The orange culls are 
fed into the machine and sixty -four stain- 
less steel disks do the shredding- This 
shredded product next goes through a hop- 
per and from there it is loaded into dump 



Shredder Makes Fertiliser 

i 



trucks which transport it to the groves and 
spread it along the tree rows- It is claimed 
that shredding aids in releasing the fer- 
tilizing value of the fruit and facilitates 
disking it into the soil- The machine is 
driven by a five -horsepower motor* 

S 1,3 JO 

Welding of " Pocket” Battleship 
Saved |5p0 Tons for Arms 

ley 1 Jeep Vie tonnage 
of a battleship down to 10,000, Germany 
sprang two surprises in building its ''pock- 
et 71 dreadnoughts* one of which is shown 
on the opposite page. These two unique 
features were electric -welded plates, which 
saved 500 tons under the conventional riv- 
eting method, and the introduction of 
Diesel engines in heavy warships. By sav- 
ing weight through the abolishment of 
rivets, it was possible to install heavier 
armament and extremely powerful engine 
— which stretch over one-fifth of the ship* 
total length — d e v e lop i n g extraordinar 
speed. The eight sets of two-stroke Dies 
engines are rated at 6,750 horsepower each 
and each group of Four engines drives on 
propeller shaf t- The principal arm amen 
consists of forward and aft turrets carr 
ing three eleven-inch guns each. In addf 
tion there are several lighter guns, ant 
aircraft batteries and torpedo tubes 
seaplane is carried just aft of the funnel, 
launched by catapult. 

T/3</J 

Self'Grinding Steam Valve Disk\ 

Makes Accurate Contact 

speed just before 
it closes against 
the seat, the disk 
of a self- grind ing 
steam valve 
throw's off scale 
and foreign parti- 
cles and insures a 
metal- to -m eta! 
contact of polished 
surfaces, A re- 
versing chamber 
directs the steam 
flow to turbine 

vanes, causing the disk to rotate- The tur- 
bine vanes are shielded from the steam 
flow/when the, valve is open* 





io^vnen tne valve is open. 
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TRAIN PUSHED 

TO TOP 



GHT 



By Roderick M, Grant 



Center of * < hour glax$ t ‘ f top, teft, ij hump of freight classification 
yard at CUu rifts;* W. r near Chicago airport. At right, freight cor 
^tapped by retarder. &attom t the old way; before remote-con- 
trotted retarders arrived t a bnikemao rode each car dawn from 
hump unit applied brakes hy hand, cr risky business 



\.\ /HEN a train load of Cali- 
fornia grapes and eggs 
and Seattle salmon roiled over 
the hump in Chicago the other 
day and in just ten minutes was 
snaking out of the yard behind 
the engine of an east hound 
freight, il was something for old 
railroaders to chin about in the 
smoker of the 5:15, 

They could remember the 
log jams back in T4, when 
freight terminals were blind al- 
leys and carloads of vegetables 
rotted on the track, forgotten 
by all but the neighbors and 
the consignees, and trainlnads 
of reapers and hoppers full of 
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seed were lost on sidings 
until the harvest was in. 

In those days the rails 
In Chicago were glutted 
with neglected freight, A 
carload of cement might 
lie five or six weeks wait- 
ing to got across town to 
a southwestern railway. 
Perishables perished, 
claims against the rail- 
roads because of delays 
were staggering. If your 
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RIDES the. HUMP 




furniture factory in Kan- 
kakee was threatened 
with a shutdown For want 
of lumber ordered from 
Minnesota, youkl have to 
send your man to hunt up 
the shipment; once locat- 
ed, he could probably get 
it started your way by 
quietly tipping the right 
man. It was no secret 
then that a railroader 
who could get your but- 
ter and eggs out of the 
jam might make a little 
money on the side. 

Today 3,500 to 4,500 cars 
a day roll over the hump 
in the classification yard 
at Clearing, IlL t southwest 



TflU'frmon at top operate* switches sending boxcar to proptr track, and, 
judging speed and weight of car, turns control applying retarders, Bot~ 
tum , view at hump as powerful angina pushes last car down grade. Fore - 
mart in shanty supervises uncoupling cart according to “train consist’* list 
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of Chicago, and thousands more 
funnel through the other trans- 
fer yards around Chicago, ter- 
minus of twenty-five trunk 
lines* The log jam is broken* 

Come prosperity* come war* 
freight will flow on smoothly 
across the country. 

One of the world’s busiest men is the 
humpm aster at Clearing, newest of the 
automatic freight -sorting yards. From his 



tower straddling the 
hump, surrounded by tel- 
ephones and Teletypes 
and loud speakers, sur- 
veying 180 miles of track 
spread fanlike to east and 
west* he directs the inter- 
change of freight between 
north* east* south and 
west* The Belt Railway 
of Chicago opened its 
pioneer humpyard in 
1915; today it has been 
rebuilt* completely mech- 
anized* Missing from the 
picture are the brakemen 
who swung on hand 
brakes as the cars rattled 
down hill, threading 
switches into the out- 
bound yard. In place of 
the car riders are tower- 
men who operate switches 
by remote control* and 
twist a controller that 
clamps retarders against 
the wheels to hold the car 
to a safe speed or halt it 
until a switch is clear* 
Lei's pick up a fast freight from the Bur- 
lington laden with prunes and lumber, 
pears, rye* eggs* clay, feldspar and sugar, 




Htimpmaster, top, watches operations from post directly afro ve hump and has telephone and loud-speaker 
connection* to i every tower and shanty office. Below, a heavily haded boxcar d4u;s (/own on a retarder 










as it pulls into the west re- 
ceiving yard at 4:55 a,m. 

It has some quick connec- 
tions to make for eastern 
and southern points* 

Waybills are dropped at 
the receiving shed and im- 
mediately shot by pneu- 
matic tube to the Tele- 
type room at the hump. 

Meanwhile a checker notes 
the number of each car as 
it passes, calls it off, and a 
list of the cars is typed 
showing their position in 
the train, car number, 
contents, outgoing railroad 
and its track number in 
the east bound classifica- 
tion yard. The fourth car 
in the train, a load of pears 
for an Eric train leaving 
at 7:05, must be re-iced, so 
the train is sent along the icing platform, 
where 90 cars can be serviced at once. 

While cars of perishables are being 
re- iced and the whole train inspected, a 
multiple list of the cars is going over the 
Teletype to the humpmaster, the hump 
conductor's shanty below, the towerman 
who must route each car to its proper 
track, and to the eastern outgoing yard 
office. At the same time the waybills 
are ran through the Records k, which 
photographs them at fifty per minute; 
the waybills go on by tube to the east- 
yard office and ate distributed to con- 

( Continued to page 14U-A t 
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At top r yardman place* a hand skate on rail ta hold a string of freight cars t - in eenter ia an automatic 
abate thrown an raif fry remote corttrof. Bottom t sectional view of retarder in open position with brake 
beams released (Mijf and ix-ltfr ei> applied and retarder closed fright) 
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Electric “Hot Dog” Cooker 
Has Automatic Shut- Off 



inserted easily anywhere in the circle, one 
of the points being thrust into the outer 
ring and the other making contact through 
the inside ring. 



L Spring Clip Holds Film on Reel 
to Keep It from Uncoiling 

Movie films can- l ! 

not jump out and 

uncoil from their ; J 

reels if a clip now 
on the market is j ^ 
used to hold them. ^ g / ft 
It fits between the C* f / 

reel flanges, and 

spring fingers fasten the film securely. It is' 
available for either eight or sixteen-milli« v 
meter sizes* A matte outer surface pro- 
vides space for marking the title or othqt* 
film identification, 

$i*x 3> £ 

Light Truck with Rotary Brak8 v 
Gives Smoother Ride on Rails 

In three years the Milwaukee railroad 
has reduced the weight of ifiT paffisenger- 
car trucks from 50,000 pounds to 25 r 000 
pounds per car, the newest trucks proving 
not only a notable saving in cost but pro- 
ducing a smoother ride. The lightweight 
truck just introduced has inboard bearings 



Electric current create? heat inside * ( kot dogs” Co 
cook them, and erwfamufie switch pre vc ntz shock 



Electricity cooks frankfurters by an 
“electrocution'" method using a “cold” grill 
which has no heating element* Both ends 
of the “hot dog" are pushed down over 
needle-sharp contact points and the switch 
is turned on by closing the cover. Cooking 
is done with internal heat created by die 
electric current passing through the sau- 
sage, and requires but a minute to com- 
plete. The safety switch cuts off the cur- 
rent as soon as the cover is raised. 



ircular Electric Outlet in Wall 
Takes Plug at Any Angle 

% Less annoyance 

% in plugging in an 

mb- electric appliance 

I £ 0 ;^ Is claimed for a 

1JI G&mj£ wall outlet with 

circular openings 
instead of the 
usual parallel 
ones. The ordinary 
two-prong plug is 



No fice absence of conventional EtruJre sfioe on this 
Jia«j type r&ilwQy-Car frutli, which /in* ro£*r brakes 



of automobile type instead of the conven- 
tional outboard bearings, and coil springs 
with snubbers replace the former elliptical 
springs* The brake shoes which applied 
friction to the wheel tread are gone, and in 
their place are rotor brakes which stop the 
car more smoothly and with less noise; they 
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have 57G square inches of 
braking area in contrast 
with th e ninet y-two 
square inches of the con- 



B- 



Pi 



ventional brake shoe. 
Another innovation is the 
use of a small automobile 
truck tire, turning against 
the wheel tread, to drive 
the generator. The saving 
in costs by a weight re- 
duction of 25 t G 00 pounds 
is evident when it is con- 
sidered that it costs the 
ra i 1 roa d n ine - s ixt e en ths 
cent per year to haul an 
ounce of dead weight. 
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Two-Quart Carton 

for Milk Brings 
Lower Price 



Cost of milk to consum- 
ers has been reduced one 
and one-half cents per 
quart as a result of the 
introduction of a two- 
quart paper container by 
a distributor in New York 
City. Because of its rec- 
tangular shape, the pack- 
age takes up less space in 
the refrigerator than do 
two single quarts. 



Barges Hold Span of Bridge 
While Cables Are Replaced 






on i* of fioe -TtCfTona: of center span to barge in rii'fr to relieve 
weakened cables af their Height so they may h* replaced unit 1 neur o-fies 



Failure of two huge cables supporting a’ 
bridge at Portsmouth, Ohio, — believed to 
have been caused by the flood of 1937 — 
made it necessary to remove the old cables 
and install new' ones, Before lowering 
them, however, engineers were faced with 
the problem, of relieving the cables of their 
enormous burden — a 700-foot center spam 
The solutiqji was to remove 350 feet of the 
cento! span En' five, intact sections, and to 
cantilever the two 175 -fool ends. The sec- 
tions, each weighing sixty- two tons, were 
lowered to barges, on which they would 
remain until the new cables were in place. 



one carton instead 



(: Send return postage to our Bureau of In- 
formation to learn the name of the maker 
of any device described in this magazine. 
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ProfeEEaonal Animat Trainer 



XSt K S!Z‘ ^ 

I N THE nieclianics of elephant education* those of 
us on the circus “faculty** have things in com- 
mon with teachers of humankind. We know that a 
pupil who learns slowly may become a better and 
more reliable performer than some of the more 
innately talented who learn very quickly. And, like 
the misfit who was molded for manual accomplish- 
ments far removed from the ivy-clad walls of high- 



(As told 



Li on and tiger riding elephant flelt); ffO* 
ing through cycif-riding routine (right), 
and a familiar sight the cirrus f b o f f oJTt > 
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@ Rtaglins tiros- and Burnym & Ernie;.- 

Tap, the elephant ns cr cfvun drauis laughs from circus crowds. Below, 
trained elephant carries Woman performer. This act must he executed 
carefully to avoid injury 



once the elephants had 
reached the circus. The 
circus manager cabled the 
former owners that the 
■'trained" bulls didn’t 
know a single trick, Next 
day a cablegram arrived, 
explaining that these an- 
imals had been trained in 
Latin America and, of 
course , they didn’t un- 
derstand English. 

In teaching elephants 
you use only simple words 
and use them over and 
over again until the ani- 
mals respond. 

The wise trainer feels 
out an elephant's mind 
and tries to discover what 
the animal wants to do. 
Some tricks will be at- 
tempted by the beast with 
more willingness than 
others. No matter how 
long it takes them to get 



er education, there arc ele- 
phants that are absolute fail- 
ures as actors but that make 
good workers in harness. 

The first thing to leach them 
is to understand plain English 
and to obey commands when 
they are given. Once Bill Em- 
ery went to New York to un- 
load a pair of young elephants 
purchased from a South Amer- 
ican circus and guaranteed to 
be perfectly trained. Trouble 
began as soon as he tried to get. 
his passengers off the ship. 
Simple commands that any 
trained elephant should have 
obeyed had no effect on the 
"foreigners' " unless it was to 
make them more stubborn. 

The difficulties encountered 
at the dock were minor com- 
pared to the task that loomed 



30 1 





They are: standing on the hind 
legs* lying down on the left, side, 
sitting up on the ground and 
standing on the head. The leg 
stand is the hardest to leach be- 
cause it requires development of 
those muscles and entails a bal- 
ancing of great weight. This calls 
for a rigging which consists of 
ropes running from each front 
foreleg* through a pulley and 
into the hands of a capable as- 
sistant. The animal usually has 
a drumlike seat placed behind it 
and this helps with the balanc- 



the “feel" of a trick, they must not 
be hurt or caused to lose confi- 
dence in what they're trying to do. 

There are four principal tricks 
that an elephant has to learn be- 
fore a circus act can be routined. 



Hazardtnix “Head Carry" 
■f top }; rivpfuinl performing 
the difficult trick of walk- 
ing a plank t center J, and 
Jean and Eddie Allen with 
elephants that have been 
taught a military drill 
( bottom ) 



ingt enabling it actually to sit 
down as the hoisting takes place. 
Similar rigging is then used on its 
trunk so that the elephant may be 
taught to lift its trunk in salute as 
it stands up on its hind legs. As 
the lifting takes place* the trainer 
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shouts the command so that the 
animal soon associates the sound 
of the word with the trick itself* 
To the casual spectator the head 
stand seems most difficult; really 
it is a comparatively simple trick 
to teach because the trunk acts as 
a balancing leg. After an elephant 
has mastered these four tricks, 
you can start building the act. The 
- waltz, mounting of other ele- 
phants* working on tubs, ckgicing 
and “London Bridge" call <mj[y for 
patience and understanding. 
Teaching an elephant to iftimmy 
calls for plenty of patience? I be- 
gin by having a large graft sack 
filled with sand placed in the mid- 
dle of the back with the weight 
divided on each side* Then we 
tell the elophant to “shake jjg up! ' 
Most elephants' Ilk e \o 4 b row 
things onto their backs and^hake 
them offi so the first thing you 
kn ow the elephant is doing its best 
to dislodge the sack* This is done 






command to 
each 



repeatedly and the 
“shake it up" accompanies 
■trial, so that in about two weeks 
the sack can be discarded, for the 
elephant gets the idea and starts 
to shimmy when the w T ord is. given. 
Two years ago* Clyde Beatty 
and I decided to try something 
really spectacular, to train an ele- 
phant to carry both a lion and a 
tiger on its back. Harriet Beatty* 
Clydes wife* was,. to present the 
act once i£ wa$ broken and ready. 

Of two dozen elephants in the 
circus, there w^as only one that I 
felt pretty certain would do. This 
w-as a young female of about fif- 
teen summers, almost perfectly 
developed and possessed of a rath- 
er quiet disposition* I first taught 
it to carry a howdah, which in this 
case turned out to be a platform 
wide enough for both cats* and 
this required about two weeks of 
rehearsal* 

Then It w ? as taken into the steel- 
barred training arena so it might 
become familiar with the smell of 
the eats. For several days u r e sim- 

C Continued to page ISSA) 
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Guards Street during School 



Policeman plugs pedestal into sachet at center af crossing, then 
sets traffic i amp on top to operate daring school hours 



For guard duty at school crossings where pro- 
tection from passing automobiles is needed only 
during the hours before and after classes, there is 
a portable traffic light that plugs into the pavement. 
An officer fits the pedestal into a contact socket in 
the street, then places the automatic stop-and-go 
lamp on top of the post. 
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<f Overexposed Films Are Corrected 
in Process of Development 



Both underexposure and 
overexposure in the same 
film rol I are corrected when 
W a new developer is used 

m conjunction with a cor 

0 bined tank and squeegee 

j. The film is immersed in 

tank for about one minute 
and then placed in elos^ 

„ contact with a smooth in 

ert surface by means of the squeegee. As only » 
enough of the solution has been absorbed to permit I 
development to a predetermined density* it conO 
tinues to build details in the shadows after devel-^^i 
oper in the highly exposed areas is exhausted. 









CMedical authorities say the human heart at rest 
pumps blood at the rate of 3,000 foot-pounds of 
work per hour; at hard work, the figure might 
reach 15,000 foot-pounds, a « 
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Giant High Chair Near Roaa 
Attracts Eyes -of Customers 



healing elements to dry £ 3 
hay quickly, to heafe^ 
poultry houses and keep* <. 
new-born animals warnrf 3 ^ V 

Incandeseent lamps with 
globes that emit ultravio- >_ i 
let rays may be used in-.,) 
greenhouses to promoteU 
well-proportioned p la n, b- 
growths by closely ap- 
proximating natural sun -Tv » 
light under b c tier- than - 
natural control, Germi- 
ddal ultraviolet lampT 
could be installed in % 
bles and dairies to kdi*\J 
air-borne germs, to con- 
trol epidemics amonjf; 
livestock and check fungi M 
.growth in grajn and hajd^. 



-**y 



CffinnO'c preppo rf.ro n* of this IQO-pvurtd high chair draw attention of pros 
pechPe customers to firm'* place at alongside highway 



Driving along a highway on the west 
coast, tourists behold an enormous high 
chair displayed prominently at the road- ^ 
^side. It was made by a manufacturer of ^ 
playground equipment to advertise his 'j* 
place of business. Built to scale, the chair *’ 
y weighs 100 pounds. ^ 



I Farm Crops to Take Infrared 
and Ultraviolet: Treatments 

Ultraviolet and infrarod radiation will 
find many a practical application on the 
farm* when electric current is available at 
* Jan economical level and suitable equip- 

rnent is developed. The electrified farm of 
. -*■ the future, for example,, may use infrared 

fir ' ris-** .jAVK 



Sharp-painted pins of roast holder beep meat steady 
on plotter to muftc carping an eqty tor anyone 
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Retractable Catwalk SpeedsEngine Servicing 



When it is time for the 
mechanic to service or 
repair the engine of a 
Martin transport plane* a 
retractable catwalk is 





Mechanic standi an retrod* 
a^fe cotwa^ ui/iiJe servicing 
engine ; when fab is finished,, 

Catwalk is folded into wing 

5 l}tf 

“Ears” for Mechanical Brains Help British Air Defense 

One factory in England 
is turning out "ears” by 
the dozen to be used in 
defense against air raids. 
Called pp r ab olo-kfr be - 
cause of their shape* the 
ears are fitted to sound 
locators which can detect 
the approach of airplanes* 






Rows of mechanical ears 
on factory floor being 
prepared for assignment 
in England to a twenty* 
four hour Watch far ap- 
proach of enemy plants 
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swung out from the wing 
next to the nacelle. From 
there vital parts are with- 
in easy reach, and after 
the job is finished the 
platform is swung back 
where it fits flush in the 
leading edge of the wing* 



Sliding "Wings” Streamline the Sides of Tractor-and-Trailer Truck 





"Wings 31 sprout at the sides of 
mammoth tractor -trailer trucks to 
conceal the space between and 
give them the appearance of a sin- 
gle unit. As installed on one ice- 
cream truck of 750 gallons capac- 
ity, the vertical metal panels slide 
at one end so they will not inter- 
fere with turning, The streamline 
effect results in reduction of wind 
resistance on long hauls and im^ 
proves the truck's appearance. 

UsuJL 



Open space between tractor and trailer is concealed 
at the sides, which slide along body when 
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1600 WALES' 
OF UNKNOWN 
COAST LISE r O 
JKEIfFLOUP 



mctorSh!-^ 
E5ELS > 

» hi &ut( 



JitOT 



SltDS TO B E WAN- DWW> ^-55 
If THE PlAHE &KOMES CAniACfO^ 
HATCH FQA Dfc&PFlNG OF 
SUWUEa &YPA,&A£HUTe 
CAMERA foil SUBVE^^ 
KHO MAPPl NC WORK^ 



fCO'MLOT ALSO 
SERVES AS AAD40 
OPERATOR MO- 
l^tCHANIC — 1— 



NAVIGATOR 



4 



'IP OP SOUTH PMJ4ER UNO 



EA5T&M& 






ONE OF TMETWO MARINE ' 
CORPS CONDOR PLANES 




Exploration of I'cisf areas in the Antarctic by the Byrd expedition it m progrtSS t with the ob jectiue 
of cluimmg a large territory for the United States, The **Narth Slaf," pictured on this and the page 
apposite , itffli selected after investigation of many ships. It is 22G feet long, has a beam of forty- 
one feet and its hull is rugged enough to withstand severe ice pressure 
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“LAST FRONTIER” 




r k OLAP t P{t>7tA\} 
HOOO FT-HIC* 



S*J£>* r CFLUlS£.K, MftV 
"SLtUAlK DS P-JjATtAU 
FO*5 MONTHS 

^ icecap relieved 

• - TO &£ 2 Ml LE£ 

THICK., TO H ETJDifD 
. WrU f,s.i&weJC^Al>H5 



AFRtAL £u<V 
MfcYS 4NOl. tiH D 

^AftTIfS WlU- -, 
A£VE*i C0UNT^ 
Rfsoupscca 



TOSS 



MTftE fcMEAjCP 
-WEST BA5E- 



COUHSE Of THE 
tfORTH ST A IV 



SCOT T 
ISLAND 



H6ftTR ETTA R COM I «c THOM 
NEW^EALftHQ 



NORTH 

STA(V 



lAflTfeft 1 



3 T- TO IT SHOW 
CRUISER, J 



EGOD fOKTHE 
WEST EASE 



FUOC> FO^TUf 
EA 5 T BASE 



FULL AND 
WATER TANKS 



TOMTOM LAPa,CiTy 
»Ct GO* 



FJAI EXTlHOvISClCRS 



1500 H,P, DIESEL ENCilNE. 



60 DOCS ON SHIPS 
DECK 5-30 DOGS DU 
THIS D£CK| 




4 



Aboard t he "North Star" is complete equipment for exploring the Antarctic. Army-type tanks 
tractors a nd several airplanes will enable the expedition to roam for from its bases. The giant Snow 
Cr utter also is expected to aid. Note the route of the expedition along the coast. The expedition is 
expected to spend several months cn (he vicinity of the South Pole 
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Gas Plant on Bus Trailer 

Makes Fuel to Run Engine, 



cement 



rests on a thin glass p, 
ed to the front, the contact being 
made through a film of oil. It is 
its greater light- gathering ability 
and the sharper definitions pro- 
duced over a larger field that en- 
able this piece of glass to expand 
the known universe* 



IT Rustless Hot- Water Tank 
7 0 d r Is Porcelain Enameled 

Coated inside and out with por- 
celain enamel, hot-water tanks for 
the home are made in attractive 
colors that match kitchen stoves^T 
and refrigerators while the inside^ 
lining withstands the corrosive^ 
action of hot water under pres- 
sure, and will not deposit rust in^j 
the water. Welded on a 30, 000- 
pound machine, the seams are so 
smooth that they are virtually ImV./ 
npssible to detect* ^ J 

d ” *H ! 

Flower Box for Window T 
Suspended, from Sash 

Indoor hanging gardens can be< 
planted all year around in a wir^^J 
dow box that is designed for easy 
installation. Two hangers hold the 
box and are fastened to the sash by*'' 
brads. The box may be removea^ 



Buses and trucks in London carry their own gen- 
erating plants for making fuel gas from low-grade 
coal to conserve Britain’s gasoline supply for war 
needs. A Jl gas producer" recently introduced is 
mounted on a special trailer, and as fuel is gen- 
erated it is piped to the engine* 



“ Sky Camera Made of Solid Glass 
Peers Farther into Space 

Astronomers have pushed back the 
boundaries of space with a sky camera 
made of a block of glass, which they use 
with a powerful telescope, Developed at 
Mount Wil^i--^bservatOi y t th^ camera 
permits the lOO-inchtelesoopG to “peer” 
l\ farther into space than ever before, reveal- 
ing facts about stars and nebulae which 
are beyond its ordinary range. This cam- 
} era is constructed from a block of highly 
jJ transparent glass and measures about two 
by three inches* The front of the block is 
flat and the back is concave and covered 
with aluminum. The photographic plate 
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Twenty -Mile Belt 










T"^p, a cross* Country heft iGnu^y*!’ lib* that which j£ cprr)' mot * ffa It from Redding t Califs to Shakttx 
dam. The map shoicx how tha twerit \-&ix epdlets hilts climb a rn nfe aj hills, thiri drop (ti tit* of 



ap ahoica how thjk t-pdlas hilts climb a rnn^c hills, tfeirt drop siti of 

<J /A . 4 3 CLuA4fr^ 

More than twenty miles d£ rubber-cov- dropping to the site or the dam.^Each. 
ered cotton belt will be usba in the con- is to be driven by a 200 -horsepower motor, 
veyor system to carry sand and gravel except for three units which travel down- 
nine and six-tenths miles from Redding, hill and generate power. 

Calif., to the site of the new Shasta dam. _ . Q ^ 



Twice as long as any previous conveyor- 
belt system, it will haul as much as 1,100 
tons of construction materials per hour, 
moving at 550 feet per minute. It is ex- 
pected that four years of operation will be 
required to complete the 10, 000*000- ton 
dam project. The belt itself, to be installed 
in twenty -six endless units, will weigh 
about 1,500*000 pounds* including a million 
pounds of rubber and 1,000 hales of cotton. 
The conveyor system will cross the Sacra- 
mento river twice* pass over several high- 
ways and creeks and a railroad* and will 
climb nearly 1,000 feet over a ridge before 



Electric Scissors Plug in Outlet 
and Cu t at 



Now the old- 
fashioned scissors 
have gone electric. 

Press the button 
with your thumb 
and the £l plug-in” 
shears zip quickly 
and smoothly 
through cloth or paper without effort. The 
chrome-plated steel blades are precision- 



■J*™ 










A j EM X ION an entomologist and 
A the average person pictures 
m his mind an absent-minded 
professor flitting around with a 
butterfly net in his hand. But that 

In ' v > 

conception is entirely erroneous, 

r 1 * for the modern entomologist is a 

semi-commercial scientist who 
raises:, bugs the way that cattle- 
men raise steers and who offers 
them for sale. 

A bring- 'em- back -alive hunter 
and explorer who braves the dan- 
gers of the wildest regions on 
earth, the entomologist seeks use- 
ful hugs to help man save his civ- 
ilization, Hunger, hardship, dis- 
ease, adventure, romance — they’re 
all in the day s work for these men 
towhom bugs are bread and butter 

fi»\»*NsB4s4 .MO-JUf 



Top, left, distributing parasites dr nf tree. Right, test- 

ing fruit far pan-.isrf.it: ccfftrify, Bait am, cages of insects and 
parasites dr u my to United States 



(ki 



\ 



a. 



t*XJ 



WAR <* INSECTS 




V - , -r * V- 



Top , left, testing insects * reaction to tight. Right, 
j[in;aem in LtffrlCiS inscctf and parasites are propa -* 
gated* Circle k access to cage is through tit tat that 
prevents intact s from escaping 



Should you 
visit a bug store 
you would see an 
order counter, with 
busy clerks, and to the 
rear, heavy double -screen 
floors cutting off the office 
from the laboratory. Through 
the doors, you might hear a dia- 
logue like this: 

“Hey Mike, have you got that order of 
ten thousand beetles packaged yet?” 

“Take your time. I'm busy!” 

“Well, the customer is in a hurry.’ 

“Then come back here and help me get 
this consignment of black widows ready 
for shipment,” 

Now, what*s it all about? What is the 
Use of bugs, that whole businesses can be 
built around the raising and sale of them? 

One of the largest customer groups is 
educational; high schools and colleges. 
Their demand for bugs of all kinds for 
their laboratories is enormous. Research 
laboratories of all kinds make another 
group. It has been found that many of the 
experiments on the potency of serums* on 
the virulence of bacteria, and on the 
strength of vitamins can be made by in- 
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jeeting several types of 
insects, particularly 
roaches. Once such ani- 
mals as guinea pigs, rats, 
rabbits, etc,, were used. 
This was far more expen- 
sive, and the results of 
the experiments usually 
look longer to determine. 

But the most romantic 
and adventurous phase of 
the whole industry is 
military. The next time 
you speak of the United 
States military strength 
remember it consists of 
less than a million men 
who can be mobilized 
quickly, but that we have 
a mercenary force of over 
10,000,(100,0 GO insects 
fighting a war against our 
enemies right now. 

It is to find these mer- 
cenaries that men enter 
the jungles, fever-ridden 
islands, danger and ad- 
venture. 

Every insect should 
have, according to ento- 
mological theory, an in- 
sect parasite, which keeps 
its numbers in check, 
otherwise it would over- 
run the world. But many 
species of insects have 



Top, hothouse in which specimen* ar? kept before- developing 
wings. Center, forcing food into cage in b spray breaks hun- 
ger strike. Bottom, testing insects with plants to determine 
immunities and parotitic act ivities 



been brought far from 
their native homes by 
commerce, and in some 
cases, they have left their 
parasites behind. For that 
reason, they thrive in 
th e i r new homes, and 
cause man heavy damage. 
Methods used to trace 
down the original homes 
of insect pests, so men 
may be sent to collect 
parasites, are like the 
thrilling incidents of a 
combination detective- 
adventure story. 

First clue to be exam- 
ined is world trade routes. 
Suppose a certain pest 
had attacked crops in 
western United States, 
and it was found to have 
no restraining parasite. 
That u T ould be a fairly 
sure indication it was an 
undesirable alien, To find 
its home, research would 
be made to determine 
other places it appeared. 
Suppose a search had 
been made in Asia with- 
out finding it. It was 

( Continued to l ISA) 




Raft ‘Stretcher 



n V' * * 

Above and right, navy blimp G-t hover* near It y as 
J-4 raises man info fendofa from sea; circle t going up 

* 

^ How disabled persons can be rescued '* 
i/from the sea by a blimp was demonstrated; 
in tests conducted by United States navy 
blimp J-4 ten miles off New Jersey’s coast. 

It was proved that men can be lifted- 
-aboard a blimp either from the deck of a 
boat or from the water’s surface. In per- 
forming the "rescue” an inflated rubber life 
raft, like those carried by seaplanes, served 
as a stretcher to haul the man safely into 
the blimp hovering about fifty feet above^ 
,^To anchor the ship a drogue, a circular* 
metal disk, is dropped by a cable until it^ 
.J sinks twenty -five feet below the surfaced 

Vj ^ f 5— tjAAvL'p/U**' J+* 

*jTractor Does a Locomotive’ 



I razors are put to 

work on 'tasks traditionally & 
assigned to steam, an dr. 
more recently to Diesel lo- 
comotives. Small tractors?' * 
capable of handling several 
freight cars are used in^ 
yard switching operations^ 
either pulling or shunting 
the cars* Since it is inde-* 
pendent of rails and X 
switches, the tractor is not* ± 
restricted by track limita- 
lions but can maneuver 
readily from one string of 
cars to another. tJ 



Net-dins no rails , t radar hauU freight cars in yard operations and can 
move to n«Jft to pick up another string Without using switches 





Germ-Free Crib for Baby 

Safeguards Health 

- •’’IaAVii J i 



a magnifier helps reduce eyestrain in doing 
close work. The lens may be tilted to cor- 
respond with the light beam, and one hanfi' 
remains free while the other holds th^ 
light and mapiifkr. Among its many uses* 
it is handy for inspecting electrical con- 
nections, laboratory work and household 
appliances, or for reading fine print 



Tilectric Screen for Killing Flies ^ 
Has Protective Grille 

i 

Flies and other insects are electrocuted^ 
upon contact with an electrified screen that 
is easy to install in the door, window oii^ 
transom. Made to order to fit the opening^ 
the screens are entirely automatic. The 
transformer requires a normal input of 
four watts. A lightweight metal guard irf 



Baby breathes only clean air in this germ-free crib 
settled to prevent entry of air-borne contamination 



Babies now can be protected against 
contagious diseases in a “baby cubicle,**' 
conditioned to keep out germs borne in the 
air or brought into the nursery by humans. 
It is one of the first practical applications ; 
of experiments with germ-free enclosures 
at the University of Notre Dame 



Magnifier Held on Flashlight 
Helps View Close Work 

Mounted on a spring clip that can be 
clamped easily on a flashlight having a 

d 3 a me ter pf on e a n d t h ree - £o ur ths ii iches* 



Protective grille covers electric screen able to hilt 
flies but not injurious to humans and animals 



available for installations w r here the screen 
is within reach of persons or animals. 
The manufacturer says the screen's injuri- 
ous power affects only insects. 



Cl Send return postage to our Bureau of In 



Magnifier that clips on flashlight can be mounted on 
stand* as at right, to leave bath hands free 

t- 



formation to learn the name of the maker 
of any device described in this magazine. 
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Miniature ‘Street’ on Auto Measures Lighting 



Rapi d d ia gnpsi s of fa u 3 { s 
in the lighting conditions 
of any street is accom- 
plished by an automobile 
that carries a miniature 
street projecting over its 
hood, the latest weapon 
offered by the Ge neraJ 
Electric company to help 
eliminate the~tfat!shs of 
traffic accidents after 
dark. The tiny street 
model, mounted forward 
Like a stubby springboard, 
is given a reflecting sur- 
face similar to that of die 
street being tested, and 
upon it are placed a num- 
ber of typical obstacles. 
Above the windshield is 
a glare collector that 
measures the total glare 
from all street lamps 

within the driver’s view 
and the loss of vision it 
causes. On the front seat 
is a control box, on which 
are dials and selector 
switches that the operator 
manipulates. It automat- 
ically records on a card 
measurements of visibil- 
ity, brightness and glare. 


















* 









Top, not* figure on miniature “street** directly ntoDt headlight tens; “eye* 
aver ivindshieid mtruurtt glare* Softer, maferng street-light (fit 



Tracer Bullets from Machine Gun Prove Its Accuracy 





Tracer bullets, which leave a luminous 
trail from the muzzle to their mark, were 



demonstrated its accuracy before police at 
a west coast city, A photograph taken 

second with flash-bulb light- 
ing clearly revealed 
tracks of eight bullets 
streaking toward the tar^ 
get all striking the figure 
in the chest and stomach. 



Photograph of tracer bullets shew* accuracy of machine fun by revealing 
their paths from the weapon as Well at points tchere they strike target 



C[The surface of a human 
lung is equivalent in area 
to the ground occupied by 
a house thirty-one feet 
square, and in a normal 
day’s respiration you 
breathe air that v/ould 
a room seven by seven by 
seven feet, ^ 






v^n 
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J^LAGS flying* Bugles blowing. Be whisk- 
ered generals on white chargers waving 
swords, urging their men on in close- 
packed ranks against gray- clad warriors 
massed on the hill. Congressmen riding 
out from Washington in horse-drawn bug- 
gies to see the spectacle. 

That was Bull Run of the Civil War. 
Battle, then, was a spectacle. 

Comes the third battle of Bull Run, in 
1939, and Americans are once more pitted 
against Americans, in our greatest peace- 

37fl 



lime maneuvers. Sixteen thousand 
national guardsmen and reservists 
are out here to smash the attack 
of a streamline division of regu- 
lars, but there is little to see* 

A khaki -clad figure advances cautiously 
down the edge of a country road, rifle at 
the ready. Behind him on the other side 
of the road comes another soldier. Then a 
third and fourth, all widely spaced. From 
a clump of bushes up the hillside a ma- 
chine gun stutters, and the point of the 
advance guard disappears, firing tentative- 
ly from cover at the unseen gun. 

The din increases as invisible artillery 
ppens a shattering fire from somewhere a 
mile off the road. A pair of observation 



Civil War photos by Btaiir 



*4(ao?'c fan thi* and page apposite >, artist'* 
conception o f first battle of R- till Run, Top , 
ieff, Ciufi H'nr wfrff?r,v depot. Retail. j, field 
piece camcuHtaged with tree branches 








Right, top. light tank msnintrng flatcar to 

move to rncinvuVers, Cuttle r, Juppfy con^ 

Voy I'lTFif "'pfJncbfd'" hy planes. Bottom, 
A til itsnal Guardsmen manning heavy ma- 

planes drones overhead* There is 
a rumble and clanking from 

bushes off to the flank, and half a 
dozen tanks lumber past toward 
the nearest machine gun, which 
breaks into insane chatter, then 
suddenly stills. And that Is all, 
though this is the main, attack. 

As a spectacle, our modern bat- 
tle is a complete washout. Flags 
cannot fly; they would draw fire. 
The general cannot lead a charge; 
a charge today is a sneaking and 
dashing from cover to cover by 
small groups of men, widely sep- 
arated to offer poor targets. 

So the general stays back in his 
tent, which would be a dugout in 
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Courtesy U. B. Army Si Ena] Corps 

Top, cavalry machine-gun squad, such as this, maneuver 

quickly over rough terrain. Circle , laying Held telephone lines 
at (wenty-Ace miles per hour. Bottom t rifleman and auiomuf j'c 
rifleman firing front behind cover 



case of real war— not for his own 
safety, but because it is only back 
here that he can control his scat’ 
teved troops* A brigade is now 
spread over several square miles 
of territory. 

From the headquarters tent to 
regiment, then battalion, then 
company, the general is in touch 
by radio and phone. With truck 
or handcart or breast reel, signal 
troops lay wires as fast as the 
fighting lines advance* And when 
that isn't fast enough, or when a 
stall officer moves around off the 
Lines of communication, a private 
goes along with a pack radio slung 
on his back, so the officer may re- 
port what little he can sec of the 
battle. 

And though there are only 

20.000 men here, as compared with 

07.000 in the Bull Hun of 1802. the 
killing power of this modern force 
is vastly more effective. 

When the Civil War opened, the 
entire federal army possessed only 
eight, batteries of artillery, total- 
ing but forty-eight pieces. Half of 
these were three-inch muzzle- 
loading rifles having a range of 
2,800 yards. The other half were 
twelve -pound smooth-bore Napo- 
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Icons* with a range of 1,520 yards. But be- 
yond 600 yards the effect of the smooth- 
bores was very uncertain* The velocity 
was so low at long ranges that alert sol- 
diers could and did dodge the shot, which 
came at them only twice as fast as would 
a hard-hit baseball. Working at top speed, 
these old muzzle loaders could be fired 
about once a minute — for short periods. 

In the 1939 maneuvers, the smaller forces 
employed were armed with 120 seventy- 
five- millimeter guns, having a range of 
12.800 yards and the ability to hurl twenty - 
five shots a minute — with extreme accu- 
racy, Then there were thirty-six 155-mil- 
limeter howitzers with a range of 15,400 
yards, firing two she^s a minute w r ith ease; 
and twenty-four anti-aircraft guns. 

Infantry troops employed twenty Stokes- 
Brandt mortars, each capable of hurling 
thirty eighty -* one -millimeter high “ angle 
shells a minute at a maximum range of 
3*300 yards; and twenty thirty-seven -mil- 
limeter guns, carried on light hand-drawn 
carts. These little guns, extremely effective 
against tanks and machine-gun emplace- 
ments, have a range of 4*500 yards* and 
can be fired thirty-five times a minute. 
That’s a total of nearly 5,0G0 explosive 
shells a minute t as against e possible 
forty-eight at the first Bull Run, 

The Civil War troops carried about 
50,000 muzzle-loading, single -shot rifles, 
deadly at 500 yards, and with an extreme 
range about double that. Highly trained 
troops could reload and fire such arms 
twelve times a minute, but most of the 
soldiers at the first Bull Run were the raw- 
est of recruits. Four aimed -shots a minute 
would be an extremely generous allow- 
ance for them. 

First army troops at the 1939 maneuvers 
carried 9,044 Springfield rifles, with which 
ten aimed-shots a minute can be fired with 
ease. This rifle has an extreme range of 
5,500 yards, though few men can see well 
enough to hit anything wdth a rifle at 
more than 1,200 yards. Then there were 
1,120 automatic rifles capable of discharge 
mg 150 rounds a minute, and 559 machine 
guns firing 600 shots a minute — a total of 
nearly 700,000 rounds every sixty seconds, 
rounds which kill at much greater dis- 
tances, Many of the machine guns were 
carried in the seventy-six light tanks* 

(Continued to page 




Rear and fr&nt 
and r*rnVfr hang on 



Portable Two-Way Radio 
Worn by Policeman 







Police in New York are testing a 
ablertransmitting and receiving 
that can be slung over the shoulder 
carried by the officer like a knapsack, 
set weighs five pounds, costs S109 and is 
worn on one side suspended by a canvas 
strap. On the other side are carried 
batteries. The policeman talks into 
crophone pinned to his vest, and one ear 
phone is attached to a headpiece. At 
ent the set has a radius of only 
and its use will be confined largely to cases 
where police have provided a l4 plant ST 
trap their man* 
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Rolling^ Blotter Moves over Paper 
without Smudging Ink 



With one 

of a rolling blotter, 
designed to fit 
hand, the enti 
wilting surface 
dried withou 
moving the paper 
or causing the 

to smudge. Rolls consisting of forty 
of blotting paper are available for 
the holder, one such roll being sufficient 
to outlast many ordinary blotters, accord- 
ing to the manufacturer* 
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Welder Rides in Vv eird Light 
y ciSpHe Fuses Aqueduct Pipe 



is imbedded. By moving 
the coil and listening for 
the peak of the howl, the 
exact location of the hid- 
den metal can be deter- 
mined. The need for such 
a detector arose in the 
salvaging of timber blown 
down in the 1938 New 
England hurricane, when 
a high percentage of the 
timber was found to con- 
ceal old spikes, fence 
nails, hammock hooks, 
sugar-sapspouts and even 
parts of scythe blades. 



Oil Burner Baffle 
Prevents Loss 
of Heat 

Extra heat from an oil 
burner can be obtained 
through use of a baffle. It 
has adjustable legs which 
support it above the com- 
bustion chamber, deflect- 
ing the hot gases against 
the furnace or boiler wall 
and thus helping to ex- 
tract extra warmth before 
the gases escape up the 
chimney. The cone- 
shaped baffle is made of 
high-temperature alloy. 
Its top heats quickly and 
gives a radiant effect. 
Cleaner burning of the 
fuel is said to result from 
use of tiie baffle. 



sheets of steel irre roiled i'nJa Aalf-ejyfrncferfij than a Welder rides his 
machine through the tunnel and fuses Itntves irate prpe for aqueduct 



Grotesque in the lights and shadows of his own machine, 
a welder rides his electric steed through pipe destined to 
Lrf carry Colorado river water to southern California. Here 
** .fc the electric arc, guided by this “midget motorist,” converts 
three- eighths -inch steel plate into pipe of fifty -one -inch 
diameter. Rolled first into half- cylinders, 

■’ the two halves are then fused together by 
4 * the automatic arc welder. Thirteen and Sj \ 1 

G one-half miles of this pipe were fabricated, ' jH** • 1 , 



Detector Finds Metal in Logs 
* and Saves Saw from Damage 

Many a lumber-mill saw has been 
I ■ smashed, sometimes with fatal results, by 
^ spikes and other metal buried in logs. To 
safeguard tbe saw, the U. S. Forest Service 
1 has developed a portable detector consist- 
ing of an exploring coil that sets up a howl 
when it is held near a log in which ryetal 



Lett, how heat waves are deflected. Right, the 
fjcgVff in ptaCe on bornejO I 




■ 



£ l & ■ "* 

POPULAR MECHANICS 




| 361 **> 



Thirteen-Gun Tank Is a Rolling Dreadnaught 




Heft is a glitrt pit inside Britain** /orfress. Manned by friw of *ighf t ff carries 

two fix- pound gunx with 20$ jJitiJs, mat hint? guns with 13,20(1 rounds. Thirty-four feet tong. the 

tank <.uuld spun <i tfurteen-foot gap. It has a 300-horsepawer engine fed by a 200-gallon gasoline tanft 
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f rist f gj,— a/ 'nafr&niafc, 

urr e mude o/ fougb, 

rcsr^frt(, oututtm' (Hl> 

ncrfami bristle. Below, proc- 
essing nylon yarn; here th* 
machines twist a it bundle" 
at filaments into thread. 
Bottom, brushes ttfr'fh R>Jon 
h rist Ics used far c It cm in £ 
toffies in pJcrnf 



I F YOU say there are no frontiers left 
* for Americans io explore, you haven’t 
heard about nylon. 

Columbus wasn’t hunting for America 
when he discovered it, and the research 
chemists who pioneered the way to nylon 
weren't looking for a magic yam that 
would revolutionize the textile industry 
and a few others besides. They were not 
interested in stockings nor toothbrushes, 
lout hi superpolymers. Wondering, as the 
<£ pure research ’ 1 scientist does, why and 
how certain of nature’s tiny building 
blocks, the molecules, united to form the 
giant molecules called superpolymers, 
they developed a new type of synthetic 
material from which fibers of remarkable 
strength and elasticity could be spun. 
They called it nylon. 

Nylon fibers have a higher strength- 
clast icily factor than corresponding fibers 
of cotton, linen, wool, silk or rayon. Truly 
elastic nylon yarn will return to approx- 
imately its original length after being 
stretched for days. Water can’t hurt it T 
and it dries quickly: most chemicals and 
oils are harmless to nylon. It’s no home 
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NEW YARN 
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for moths, nor for the 
fungi that start mildew. 
The nylon family has 
some admirable traits, 
and while it has practi- 
cally no past its future is 
bound to be brilliant. 
Perhaps you haven't 
made the acquaintance of 
nylon, but you can t es- 
cape it long. It was an- 
nounced at the du Pont 
laboratories Octobei 117, 
1938. Commercial pro- 
duction of the yarn lias 
just begun. Butin its first 
year of Me, nylon, pro- 
duced in a “pilot" factory 
of the du Pont a rnpany, 
has been launched on a 
versatile career in the 
forms of fishing lines and 
leaders; surgical sutures; 
bris tics for toot h 1 jr us 1 1 es 






Sheer hosiery of nji'Jan yam, top , i?rowin^ in renttr 
indicates random arrangement of molecules in iec* 
tion Of HrtJrcuiF? nylon fiber f i*ft ) and orderly lineup 
Of molecules after draw/inf; f right Bottom t control 

panel which maintains precision in nylon processing 
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hair and clothes brushes; thread and hosiery. 
Tomorrow you may find it in rugs and bath- 
ing suits, upholstery and parachutes, sweat- 
ers, insulation, linings of men’s suits — in fact, 
almost anywhere that silk can go, nylon can 
go and last longer. 

Will it displace silk entirely? That’s what 
some predicted of rayon, back in 1911; but 
in 1938, when the United States produced 
288,000,000 pounds of rayon, twice as much 
silk w F as consumed as in 1911* 

In the simplest terms, nylon is a combina- 
tion of coal, air and water. It is a protein- 
like chemical, somewhat resembling silk, hair 
and wool in composition, but actually unlike 

(Continued to pege 1MA> 
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Light Beam Pries Secrets 
from Upper Air 




E 



P/iolocrJ/ on m/rreF*, fop, rtCf»i r « fig/if from 

S-ky which FmflFTflfFJ frijrrj .5 ira re fi I i g Ji l r hottom 



To bring down the atmosphere^ secrets 
fro m altitudes higher than stratosphere 
balloons can soar, scientists of Carnegie 
Institution are playing a searchlight beam 
into the sky and studying its behavior by 
means of a mirror and photoelectric cell. 
In order to distinguish it from ordinary 
light of the night sky* the beam was made 
to fl icker about ten times a second by an 
automatic Venetian -blind type of shutter* 
Located some three and one-half miles 
away, a large mirror facing upward caught 
the light from the beam and focused it 
upon the photocell, The current thus gen- 
erated was amplified by a special radio 
amplifier, and from the angles of the 
searchlight arid the receiving mirror the 
altitudes at which the beam is studied can 
be calculated. Preliminary experiments 
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indicate that studies can be carried out to 
determine the height of water vapor in the 
atmosphere, the amount of turbulence, the 
winds, dust T fluorescence and absorption of 
[he sun's rays at altitudes up to nearly 
twenty miles. From actual measurements 
it was found that the beam itself could be 
detected as high as Ti r 8 miles* This is the 
“no man's land - ' of the atmosphere, being 
beyond heights reached by balloons, and 
lower than the radio reflecting layers in 
the ionosphere. Knowledge sought will be 
useful in meteorology and may lead to in- 
formation concerning factors that influ- 
ence world weather. 

1 1 3 ? 7 

Pipe^Pulling Jack Saves Labor 
of Digging Long French 



New T piping from basement to water 
main is laid without the labor and expense 
of digging a long trench by using a pulling 
jack that “noses" the pipe through without 
opening the ground. Clamped to the pipe, 
the tool is said to exert a “break away” 
power of twenty tons and will handle pipes 
up to one and one-half inch diameter. 




PiWLW Wflfrr pip * through ground with jack saOes 
digging iong ditcher to r*m*h water fiiurn in str««t *<> 
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Eye Motions Filmed to Show Reader Interest 
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Te tjp-, (iff, truths on fepwsejtf eye mairements 

right, sketch illustrates operation of apparatus. Be 
lour, subject's interest in picture being filmed 



one item after another. The subject sits A 
behind the device while he inspects a r 
printed page on the wall in front of him* 

As his eyes scan the page, the “eye cam- O 
era," using the cornea of his eye as a re- 
flector, passes a beam of light onto a slow- 
moving, sensitized him, thus recording the 
path traveled by the eyes. When this him 
is developed* movements of the eyes are P 
shown in a zigzag track punctuated by 
black dots, and by placing this over thy ir 
page, one is able to see what ground was'-’ -— 1 
covered in the reading and where and how 
long the/reader paused nt different jplacos. 

lane Pontoons Make Light Amphibian 



To reveal what most attracts attention in 
a page of advertising or reading matter is 
the purpose of the SeanaeyrcL-a machine 
that records on a fUirTill the quick jumps, 
stops and pauses of the eye as ft ia fixed on 
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Just as much at home 
on land as in the water, a 
lightweight plane is 
equipped with both pon- 
toons and wheels. The 
wheels are built into the 
pontoons and there is a 
pair of unusual skids in 
front. The pilot can take 
oil, land or taxi on either 
water nr land. 



Amphibian pfnnc, right, 
is at both in wa- 

ter and on land 





HORNETS 



how machine gunner can fire at almost any angle to Word off attack of pursuit 
planes (left}, (md squadron af ctfacfc planes fright). On crossing fine the ships 

descend to a few feet ubave ground and fly straight toward their objective 

s 



AZAHDOUS ;i> :fre "thiif' o\#jt }obs*+ 
pursuit and bombing pilots shake 
their beads when they watch a flight of 
attack planes skim over the ground at 
three or four miles a minute. 

Hugging the ground so closely that they 
sometimes have to zoom upward for room 
to bank their wings in a turn, attack pilots 
play a game of hide-and-seek with the 
enemy. They strike without warning and 
are gone in a flash, They fly around hills 
instead of over them to avoid being &een T 
and when possible they fly upwind to keep 
the sound of their motors from giving away 
their approach. 

Their object is to harass the enemy and 
keep it in a state of alarm, to destroy air- 



: planes on the ground, and t*J raife 
aircraft defenses as a preliminary to heavy 
bombing attacks. 

Four machine guns, two in each wing, 
lay a sweeping barrage on the ground in 
front of a Douglas A-17A attack plane 
when the pilot presses the master trigger. 
Fragmentation and small demolition 
bombs in the racks can be dropped singly 
or in groups. In the rear cockpit a gunner 
watches aft against pursuit planes that 
may sweep down on the plane, 

At March Field, Calif, t a squadron com- 
mander of the 17th Attack Group outlines 
a typical mission to his pilots, 

“We assume that an enemy airdrome has 
been established on drv Red Lake in north- 
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’western Arizona, 
la destroy it at dawn 
row. The three flights 
tack at cm e -minute intervals, 
each from a different direc- 
tion. Objectives are airplanes 
and personnel on the ground, 
hangars, and la make the 
landing surface unusable. 
There will be radio silence 
after taking ofT. ?l 

Then, from photographs 
rushed to him from observa- 



Top, left , pilot giving Iasi-minute instructions in gunner before tub- 
ing off ON a practice flight. Right, pilot in tfttaefi plane repeating 

radiophone orders to squadron commander^ Center* examining ma- 
chine ?«ni projecting front i ping of fighting plane. Bottom , Peru- 
vian ship modeled after early Army Air C^rUs plane 
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Top, pWa / j at tidying flight orders, Center* machine gunner in 
rear cockpit of attack plane preparing for target practice ££amtft 
™a// hollootit at plana rockets past them, pilot sight- 

ing along tehttcopie sight that is lined up with four machine 
funi at point in front of plane u>h*re their fire converges 



* 

tion planes the command- 
er traces the path that the 
squadron will follow, de- 
ciding on the “initial 
point" where the three 
flights will split tip for 
their attacks, and arrang- 
ing a time schedule so 
that end 1. element will at- 
tack immediately on the 
heels of the last* Leaving 
their home field, the 
planes take off In groups 
of three with only a few 
seconds between each 
group. This gets more 
airplanes up into the air 
faster than would be pos- 
sible with single take-offs* 

The surprise and whirl- 
wind fury of their arrival 
are the attack planes' best 
defense. They are on 
their target almost before 
the defenders can decide 
from what direction the „ 
sudden roar of motors is 
coming, and they are over 
the hills and out of sight 
again only a few seconds 
later. About the only de- 
fense against them is a 
ring of machine guns with 
the gunners steadily on 
the alert, under a con- 
stant tension that makes 
for poor marksmanship. 

The attack planes are 
hard to see from above 
and they fly so low that 
observers only a mile or 
so away may fail to spot 
them. The pilots are 
trained like Indians to 
take advantage of every 
dip and fold in the ter- 
rain. They fly more by 
check points than by 
compass, even on flights 
several hundred miles 
long, and every inch of 
their exact route has to 
be worked out meticu- 
lously ahead of time. 
Their idea is to fly straight 
to the target and across it 
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with no time wasted in maneuvering for 
position. In bad weather they fly “contact” 
under the clouds and dose in t wing tip to 
wing tip, to follow^ their leader when visi- 
bility is reduced. 

Neutralizing anti-aircraft defense would 
be their most dangerous work in actual 
warfare because on such a mission 
purposely offer themselves as targets in 
order to locate the defenses and try to;de- 
stroy them, On a night raid they go 
ahead of the bombers to tempt the defend- 
ers to turn on the searchlight beams* Then 
their task is to put the searchlights out of 
commission with machine-gun fire. On 
daytime raids their job is to lay smoke 
screens through which the defenders can’t 
aim their guns and to make such a noise 
with their motors that the mechanical ears 
on the ground can't pick up the fainter 
hum of the high -altitude bombers* 

.One of the unusual hazards of the attack 
service is that if a pilot is careless he can 
, be blown up by one of the bombs he has 
* just dropped. Depending on the size of the 
j^hissfles they drop, the pilots fly at alti- 
tudes of from 100 to several hundred feet 
-when releasing bombs, giving them time to 
.get far enough away to fee! nothing but a 
sharp jar and lift to 4he pfenOs^astrcach 
- bomb explodes. TKe latest idea is to use 
parachutes to lower bombs, from minimum 
altitudes. A small parachute automatically 
opens when a bomb is released from its 
rack and serves to drop the bomb at a 
slower than normal speed. This permits 
jnore accurate target work and gives the 
•plane a chance to escape even when it is 
flying only fifty feet above the ground. 

In the air a pilot is too busy to give a v 
second thought to his hazards. Over his 
own territory he flies at a safe distance 
frfrom the ground but by the time he is in 
“enemy" country he has descended to just 
above the tree tops. The ground at each 
*side and below the plane is nothing but a 
blur and the pilot keeps his attention di- 
rected forward. Besides flying his own 
L plane he has to keep his place in the for- 
mation and watch the leading plane for 
signals* During the day the leader signals 
by wagging his wings or tail, and after 
dark by flashing groups of small blue sig- 
nal lights on his fuselage and stabilizers. 

Attack pilots get special training in effi- 

I I {Continued to page 1 2®A V * 
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Sheathed in a socket attached to steering post or urail 
of car t the umbrella is handy far a rainy day 



Umbrella holders that can be installed 
in the car in a few minutes are keeping 
motorists prepared for rainy days. The 
eleven-inch “scabbard” is clamped to the 
steering post or screwed to the side wall 
and jioes not interfere with driving, 



SHf^Cleaner for Your Old Rake 
Removes Matted Grass 



Fitting many of the old 
standard rakes, a self-cleaning 
strips the teeth clear of matted grass and 
twigs by merely flipping the rake on its 

It Hit back and 

ing on the 

7 die. A metal 
scraper bar, per- 
forated with six- 
teen square holes that fit snugly over the 
tines, is fastened at the ends to a spring- 
steel bow secured to the rake handle by 
means of a small loop* This bow forces 
cleaner bar against the back of the rake so 
it will not interfere with normal use. The 
attachment can be slipped off the rake 
easily when not needed. 
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Fireman’s Mask 0 , 



pensate the power impulses by its own 
jiggling motion. The majority of efforts to 
do away with vibration centered about 
multi -cy Under ed engines in which the va~ 
rious moving parts compensated each oth- 
er. Installed in a boat, the new* Diesel has 
given almost perfect compensation for both 
* the reciprocating and rotating parts as well 
ns the power impulses. 



Auto Converted Into Sleeper 
by Folding Seats 

You can convert your sedan into a bed 
by replacing its present seats with others 
that may be changed into a single or full- 
size double bed fifty-four inches wide and 
seventy-six inches long. The equipment 
consists of two front seats and a rear seat, 
and only simple maneuvers are needed to 
change them quickly into a bed, or back 
into seats. With the right seat made up 
a single bed* tw T o drivers can take tunys 
sleeping and driving or the bed can be 
used as a couch for transporting sick 
injured persons. The double bed turns the 
interior of the car into a sleeping berth, 
roomy enough for two. Both front seats 
can be reclined separately at any angle. 



Firemen wearing fas fflatfc can eflfer smofcf-filW 
r49mt and telephone instructions to hit men outaiJf 



Firemen are aided in fighting fires in 
smoke-filled interiors by a combination 
gas mask and telephone. With it a fire 
fighter can enter a burning building and 
give instructions for fighting the fire to 
those outside* 



Vibrationless Diesel Engine 
jiggles to Balance Piston 

Differing radically from previous de- 
signs for a vibrationless engine, a single- 
cylinder, ten -horsepower Diesel engine 
created by a Swedish e ngineer^ delivers 
power with virtually no vibration. The 
main part of the motor body, having been 
transformed into a mobile counterbalance 
for the piston movements/ so. 



Top, muJj tip double t bed holds two people, 
tinattk bed to right does not interfere wiM 



Bottom^ 

driver; 
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CONDITIONED AIR 
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COMPRESSOR 
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Air conditioning for automobiles which 
includes cooling in summer and heating 
in winter, as well as filtering and dehu- 
mid if y mg, is being built into Packard 
sedans as extra equipment Aii r is cooled 
by a refrigerating plant, similar to that 
used in household refrigerators, and its 
moisture is condensed as it passes over 
coils that arc defrosted automatically. The 
refrigerator coils arc located behind Ihc 
rear seat in an air duct, which also con- 
tains the winter heater in a separate com- 
partment, and two dampers easily reached 
through the trunk are opened and dosed 
to select hot or cold air. Drawn into the 
duct by a fan, the speed of which can be 
varied by a switch on the instrument pan- 
el, air is filtered before it passes over the 
cooling coils, and the treated air Is dis- 
charged through a grille above the rear 
3 eat toward the roof of the car, whence it 
is distributed naturally over the entire in- 
terior, entering tho duct again under the 
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RETUkH AIR FLOW 
UNDER REAR SF AT 



RECEIVED 



Top, sketch shows installation of automobile 

air-conditioning equipment and how both warm 
and cool air arc: circulated* Bottom . compressor 
mounted otter engine is run by auto fan 



rear seat. The compressor, mounted on top 
of the engine, is driven by the radiator 
cooling fan, and the refrigerant Ls admitted 
through an expansion valve to the coils. 

Its cooling capacity Ls rated at one and 
one-half tons of ice in twenty-four hours, 
at a car speed of sixty miles an hour. 



Teeth 



of Comb 



at Cleans Itself Extend Clear to the Backbone 



In addition to being designed to clean 
itself* it is claimed by the manufacturer 
Lhat a new comb will hold three times as 
much wave-setting solution, will increase 
the life of permanent waves, and will not 
pull the hair out nor tear it. The teeth of 
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> tho comb extemd clear 
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ROLLING UP 



By NED DAY 

^ Nations [ Match Gam*? Champion 

&>0[H cS ®Uw; IV hil, 

IF YOU’RE weary of sitting in a stadium 
watching someone else grow healthy^ 
try bowling. * 

Here’s a sport that's more fun to play 
than watch, where the emphasis is on in- 
dividual participation. Wherever its 
played you'll find a dozen bowlers to every 
spectator. This is borne out even in bowl- 
ing's world series, the American Bowling 
Congress. More than 25,000 bowlers from 
all over the country take part in the fifty- 
day classic, but the box-office receipts sel- 
dom amount to one* tenth the sum the con- 
testants pay in entry fees. 

The bowling army pays its own expenses 
just for the privilege of getting a crack at 
sixty per cent of its own money. In the 
aggregate this will amount to a tidy sum, 
approximately $200,000; but nobody wall 



l-ril, center, three-finger Ned flay grip, a neuf devel- 
opment that is said ta impart udcffruiy accuracy to 
a haoh bail, Botta im, fingers on (he outside of the 
ball should be held in a natural manner 
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go home rich because the amount will be 
split about 8,600 different ways so that one 
out of every four entrants wins a prize. 
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The richest plum in the singles event, for 
example, will net the winner $3G0. 

A more astonishing picture of spoils 
participation is the $50,000 Red Crown 
Sweepstakes in which 250,000 bowlers un- 
der ABC sanction compete on their re- 
spective home alleys prior to the congress. 
Bowling is truly a national game. It’s 
good exercise, though not of the violent 
character, and it’s mentally exhilarating. 
And because the general theory is to shove, 
not blast the pins into the pit, mere phys- 
ical strength isn't nearly so important as 
timing, rhythm and control. There's a good 
deal of skill in rolling a high score, but it s 
not the exacting skill that causes the be- 
ginner to give up in despair. 

The number of players, or keglers, is es- 
timated at 12,000,000, and a check of the 
different types of devotees lends credence 
to this figure. During the last several years, 
there has been a rapid upward swing in the 
number of industries and organizations in- 
stalling bowling alleys on their own prem- 
ises. One New York manufacturer has 140 
teams that roll on company-owned alleys, 



Top /starting on opposite png* and t on - 
finump an this), first step, uj >! fi right toot, 
ball descending, right arm 
body balanced ; second step M with hand 
turned in front of ball , arms straight ; third 
step, with ball df top ot Isacfe sutfng, body 
beginning to bend forward for gltde f and T 
fourth step, a glide and the delivery . i Sate 
fallow through , /tight hand indicates top 
spin has been applied. Below r pencil test 
shows whether ball has correct span 
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while an insurance organization makes use? 
of twenty -four public alleys two nights 
weekly. The growth in feminine interest 
is shown in the fact that several large firms 
have more women bowlers than men, and 
in Chicago, a hotbed of bowling interest, 
as many as 8,000 roll in the women's city 
championship. 

Many clubs have installed 
bowling facilities at the in- 
sistence of their members, So 
have hundreds of churches, 
an outstanding example be- 
ing the Riverside Baptist in 
New York, where its chief 
benefactor, John D. Rockc^ 
feller, Jr Hl is among Lhe reg- 
ular group of financiers who 
use the five alleys. In Hol- 
lywood, bowling is popular 
and many actors have bowl- 
ing alleys in their homes. 

That the sport bridges 
physical handicaps is dem- 
onstrated whenever a team 
from the New York Guild 
for the Jewish Blind engages 
in a match with players of 
normal sight. A handrail on 
the left side of the alley that 
serves to guide each player 
on the approach is the only 
concession given the sight- 
less. When any pins are left 
standing after the first ball, 
the pin boys call them out 



and the rest is up to the 
player. In competitive 
matches, some of the blind 
youths have rolled scores 
above 140, 

On his first visit to an 
alley, a novice upon hear- 
ing such expressions as 
spare, railroad, cherry 
pick and baby split is apt 
to conclude that bowling 
is a complicated game. It 
isn't. You simply try to 
knock down ten pins, set 
in the form of a triangle 
and weighing about thir- 
ty-three pounds, by roll- 
ing a sixteen -pound ball 
— or a lighter one if you 
wbh — down a sixty -foot 
white maple alley with the aid of speed, 
timing and control. 

Frequently, a 134- pound bookkeeper 
with no apparent athletic ability will join 
an office league and wfithin a short time be 
rolling good scores. There’s no reason why 
the erratic player or the run-of-the-mine 
dub cannot improve his average if he’s 



Tap, ball returns about to be sandblasted in Brunswick factory. 
Bottom , left. Curve ball is played from near alley center ant/ 
thrown Out foumart! gutter, but it eventually hits 1-3 pocket. 
Right, straight ball, which i* cosiest to rot l and control? takes 
straight course from right corner to I -3 pocket 








willing to take stock of 
his game. 

When you bowl with an 
ill-fitting ball you’ll nev- 
er get any better. Instead 
of having a ball with the 
thumb and finger holes of 
the proper size and so 
spaced as to provide the 
correct span, many play« 
ers, at the expense of 
their games, persist in 
using a grip so narrow 
that it is impossible for 
them to hold the ball 
without having their 
thumb so deep in the hole 
that it's carrying all the 
weight. The weight of the 
bail should be distributed 
evenly between the thumb and fingers, so 
don’t let anyone sell you on the idea of 
using a short span ball, that is, one with 
the holes too dose together, otherw ise your 
hand will be in a cramped position and the 
ball won’t be properly balanced. 

Remember, in holding the ball, the in- 
dex finger is for balance, the middle hu- 
nger must share the weigh ^Jhe ball ,and 



impart spin to it, while the ring and small 
finger assist on the follow through* 

An easy way to make sure you’re using 
a ball with the correct span is to allow 
enough bridge between the palm of the 
hand and the surface of the ball for the in- 
sertion of a pencil which may be rolled 
over several times freely in this space. 

< Continue >3 to paf* 140A 
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Top, moving production UttC in factory* Bottom t left, greatest pin getter, the hook ^aff, 
is dropped might or fen boards in from right-hand gutter* Center , /iou? to make that s even- 
pin spare. Right, nothing to the ten "pin jfn* tvhen it's handled like this 
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g the deflection of that instrument’s needle 
*. indicates the measurement of the original 
displacement. The electrical micrometer 
^ is a radio tube consisting of an elect t on - 
Emitting filament and two tiny plates, in- 
sulatcd from one another and, jointly sup- 
s ported by a rod which goes into an elastic 
diaphragm fixed in the bulbous part of the 
N J radio tube. Outside the tube, and attached 
^ to the diaphragm, is spot, welded another 
^ small rod whose job It is to detect tiny dis- 
placements. Slight displacements of this 
\ rod, co m m unic a ted th r o ugh the d i a ph r agm , 
j bring one plate nearer to the filament and 
3 the other plate farther away, resulting in a 
decided difference in flow of electrical cur- 
3 rentp/W’oportiomil to the displacement. 



Looseleaf File for Photo Films 
Holds Twelve Slides in View 

Twelve transparencies can be mounted 
on every page of a loose leaf filing system 
for miniature photograph slides which of- 
fevs easy access for viewing. By holding 
the panel in front of a table light the 
twelve slides' can be examined at once> 
Each two -by -two transparency is in divide 
ually hpysed .ami protect fid frpm handling. 



P^nh-clectnr “rye * 11 in punch wt tide* of dupr and 
over head scant I'lsifcrs and count uttendunee 



An attendance register built tea watch j 
the “gate 51 for movie houses, skaling rinks ^ 
and the like seems able to think with its A 
photoelectric brain. It will count persons \ 
entering the door and yet ignore those w 
go out by the same door. When you go m, i 
your body cuts oil light beams between ^ 
double windows in 



metal pillars at each'"'* 
side, and the counting device checks you A 
in. Going out. however, you aren’t count- ' 
ed. If two persons walk in side by side, 
light beams from overhead spot both. And 
if someone holds his hand in the beam Lo i| 
stop its normal operation, the register/.] 



Five- Millionths Inch Measured 
by Electric Micrometer 

Measurements as small as five-mtllionths 
of an inch are indicated by a special radio^ 
tube that converts any microscopic dLsV. 
placement of its detecting rod into a pro- 
portionate how of electric current. This 
current goes through) a microammeter and 



Piecing photo slides in cardboard panels for viewing 
in frvni aJ lamp ; pafi«f fits in loose leaf book 
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Garden Greenhouse in Sections Easily Set Up 



Anyone can build his own gar- 
den greenhouse with sections 
which are delivered ready for 
quick assembly- No special skill 
is required in bolting them to- 
gether and fastening them to the 
foundation. The foundation con- 
sists of heavy rot-resistant plates 
with stakes to anchor them to the 
earth. Side panels and roof sec- 
tions are assembled with brackets, 
being joined together at the peak 
by pin hinges, and fastened to the 
foundation by hooks and eyes. 
Framing material is made of 1 ed 
cedar coated with aluminum paint. 
A site need never be regarded as 
permanent, since the building re- 
mains portable. Also additional 
sections may be purchased to en- 
large the greenhouse. With clear 
glass from the roof peak to within 
three or four inches of the ground, 
there is virtually no shaded sec- 
tion inside. Children, can use the 
greenhouse as a solarium, and the 
experimenter finds it a good place 
for raising chemical gardens. Heat 
can be piped into it from the home 
heating plant or special heaters 
are available. 



Top, right, door is added after ties 
side sections are on foundation; cen- 
ter * finishing with end frame and 
dpor; hot tom, greenhouse*. completed 
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Dancing BladeAajusts Tappets While Engine Is Running 







a Ives are easier 
is running, with 



Spring in handle permits bled* to ride teppet 

a** 



([Names and addresses of manufacturers 
and dealers in articles described in this 
magazine will be furnished by our Bureau 
of Information upon request accompanied 
by stamped, self- addressed envelope. 



Tappets on overhead valves srf 
to adjust while the engine 
a tool that follows the up-and-down mo- 
tion without transmitting It to the handle. 
Its blade retracts into the breakproof and 
shockproof handle when the tappet rises, 
and a spring forces it out as the tappet is 
lowered, thus leaving the hand steady for 
making the necessary adjustment 



i 




4 

■ Perhaps yoat Caft't cartoon with a pen— baf 
ypu fan with a Forncrm. The hall closet is full 
of t fit? “makings,'* anti the dime state con 
*1 supply plenty of “props." Ute a Rne-gtain 
panchromatic film , Rued or Spotlights, and 
i <* for extreme close-up* you may need a portrait 
lens attachment. Sometimes a movie tiller 
servrs aj stage. About, f(rmrr»m(in manges 
*P( up for “ostrich polo** picture oit opposite 
page- “Mammy singer*' has a radish head, 
celery body, pipe-cleaner legs and arms. Re- 
low, amusing figures that con be animated 
for movies ; skier slides doom a salt mountain 
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at microphone above are birds with ear- 
rot bodies and onion head*, painted black and white, 
W it h ffljui flnndh^btt I'Arpo.iure was one second at f.l$ 



That weird monster just finishing off an enemy, at left, 
was made of pickles and toothpicks with bead-headed 
fa r and (infenrtue made of fine wire. Above, a 

simple arrangement tar table-top scene of gas station 
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Blanket Is Worn Like Robe drain p 1u § s - The too1 has two hexagonal 

if A* n * J / 1 1VT* openings, one measuring two inches and 

It Air Raid Lomcs at TNlgllt the Other fifteen-sixteenths. It is especial - 



Signs on Sides of Truck Change 
as Messages Are Broadcast 

Eight different advertising messages are 
delivered in both sound and pictures by a 
sound truck equipped with two rotating 
cylinders mounted lengthwise inside the 
body. Side panels of the truck are cut 
open to provide a two -by -five -foot space 
- through which the cylinders protrude, ex- 
posing one-fourth of their surface. Each 
cylinder bears four signs that appear in the 



Red ecu ier t left t is quickly converted into hooded 
robe, right, for dash to shelter in night air raid 



When Londoners are awakened in the 
middle of a chilly night by air-raid warn- 
ing sirens, a wartime blanket which can ha 
converted quickly into a robe enables 'hem- J 
to hurry into their outdoor shelters with- 
out losing time or warmth. Sewn at one 
edge of the coverlet is a hood that slips 
easily over the head, and there are draw- ,7 
strings at the neck. 



□Crossbar on Hexagonal Wrench 
Opens Drain Plugs Easily 

Two-handed leverage can be applied to ^1 
a wrench with a crossbar handle designed^'! 
to ease the operation of opening tight oil- j 



T op, rgflr view of cylinders in (n/ti, fiotfain, #i'sn at 
ride, rimmed with lights, changes as roller turns 



openings, one at a time for twenty seconds, 
an announcement relating to the sign* 
picked up from a phonograph record, being 
broadcast simultaneously. A 500 -watt al- 
ternating-current plant furnishes electric- 
ity for the light bulbs around the sign 
spaces as well as power for the twenty- 
watt amplifying system. To turn the cyl- 
inders, a shaft running the full length of 
the truck gets its power at the cooling fan 
uf thoyngine. 



Tight drain 
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Left, radio-controlled 
boat resppn dr to orders 
transmitted tty short- 
wave impulses. Below, 
operating new Id*- 
[ffinnr dial that is used 
for selecting the proper 
impulses to send in 
executing say given 
maneuver J!_^ 



Operation of a radio-controlled boat is 
greatly simplified by the development of a 
speed and direction selector that is manip- 
ulated like a telephone dial. In tests made 
at Franklin Institu te a Jiv e-foot scale mod- 
el yacht was Steered about in a tank and 
its speed regulated Entirely by dialing the 
short-wave radio Impulses, which were 
piaked up by a receipt in the model. 



Four-Lane Road "Jacked” Apart 
to Form Safety Center Strip 

Fata! accidents on a New' Jersey four- 
lane highway were reduced more than 
eighty-three per cent by the novel method 

and jack- 



et splitting the road lengthwise 

concrete slabs apart to form a di- 
end of the clip*^ vtding center strip* Accidents of all kinds 
forming a double lock. By forming the clip^' decreased forty per cent after the two-way 
with the correct degree of “bite." it can Ibo” division was effected. 

adjusted so any predetermined amount of^ — — 

"puli ' will remove it. It is not necessary f Send return postage to our Bureau of In- 

to have access to both sides of an assembly, formation to Icam the name of the maker 
as i^thecase when bolts are us &L - of any device described in this, magazine* 



ing the 



I- 

1 


L _ 


II 


■r 








MAKING 




MONEY wid/t 





C^HE used to live in the country, 
where she had to scratch 
around for a living and turn over 
her meager and irregular earnings 
to the farmer’s wife to buy Easter 
bonnets and make down payments 
on the new sewing machine. 

Now the hen has gone to town. 
She has sacrificed the freedom of 
the farm — if you call it a sacrifice 
— for the social security of a one- 
room apartment in a skyscraper 
of wire cages where there ts noth- 
ing to do but listen to the radio, 
eat and lay eggs. Thousands of 
suburbanites and city dwellers 
have put millions of hens to work 
on the production line in back 
yards and basements and idle fac- 
tory space. 

You sce T there's money in it. 
You can figure on. roughly. $2.5(1 
a year, clear, from every laying 



Photos courtesy M, It. Arndt Mfe. Co, 

Radio manic induvts hv. m to *tep- up pro- 
duct ion. fop. Cenffr, ficn looks on as she 
(jrfs lfrcJit an char* for one Bottom, 

turning crank to clean endless belt that 
serves as flour for cages. Right, turning 
eggs in incubator 
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hen. One hundred hens in 
your basement will pay 
you $250 rent. A thou- 
sand caged in a back- 
yard shed add $2,500 a 
year to your income* A 
hen won't ask much of 
your time. One man at a 
college farm spent four 
hours a week caring for 
108 hens; they weren’t 
pedigreed pullets picked 
for their laying talents — ■ 
they were the run of an 
ordinary flock, and in a 
year they earned $298.37, 
or $2.77 per bird before 
deducting the cost of la- 
bor. After paying for la- 
bor, each hen earned $2,17, 
And you don't need to 
be a professor of poultry 
or an experienced farmer 




ScrftJig Fgf/i tor market is done quickly and automatically by grader at 
t&p-r Beloufj a three-story apartment far baby chicks . In cages three fttit 
by sa feet, 200 chicks snuggle far warmth under an “electric mother’' 



403 




404 



POPULAR MECHANICS 



m 




to run an egg factory* 

Even if your training in 
the handling of chickens; 
has gone no further than 
managing a drumstick at 
Sunday dinner* you can 
learn what you need to 
know in a few days at a 
demonstration fEirm. 

You wonder how a hen 
can be happy in solitary 
confinement, with never 
a grasshopper to chase 
nor a hen-party to attend, 
without sunshine or exercise. Well, you 
can't interview the hen, hut she lays down 
the evidence convincingly: 21,000 hens in 
cages on Milton H„ Arndt s half-acre dem- 
onstration farm near Trenton, N. J., pro- 
duce fifteen per cent more eggs than the 
same number of hens that range over Mr* 
Arndt's ninety-acre breeding farm* 

Ten years ago, when Mr. Arndt started 
his cl iff -dwelling hen colony, there were 
just LOGO hem in single cages in the Unit- 
ed States* Today there are 40,000.000. One 
of the largest batteries is in an old factory 
in New England, Another is in a Long 
Island church. Millions of eggs roll olT the 
production line from cages in a Chicago 
warehouse; thousands of hens are at home 
in Manhattan boiler rooms and Dei roil 



Harvesting ifiigs an 
Arndt experimental 
farm «eiir Irmtijn, 
i V. J, Notice ittuLl the 
eggs roll into col- 
lecting trays ouf 0/ 
fight and reach 
the hens, haying 
hens um h d u-sf c/ in 
tm/iViJiinf cages 
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breweries. A New York delicatessen own- 
er raises broilers in the cellar, roasts them 
in the kitchen for sale in the store. 

These batteries are tiers of cages 
equipped with feed and water troughs and 
belts which, turned by cranks, remove the 
manure — which brings ten cents a bushel 
— and keep the cages sanitary. Seven ty- 
five per cent of poultry disease is contract- 
ed on the hen-house floor or in the barn- 
yard. Life in batteries is healthy. 

As soon as it is laid, the egg rolls down 
the wire floor of the cage to a trap out of 
the hen’s sight, where it can cool quickly. 
Under each cage is a score card, which is 
also a death warrant. For every egg, an 
is marked on the card. And if she 
loves life, Mrs, Hen had better keep a nice, 
healthy string of “XV’ on her calendar. 
The moment her monthly output falls be- 
low twelve eggs she is doomed to a fricas- 
see, Nine eggs a month pay her board and 
keep. If she can’t hand you a profit of three 
eggs a month she must be culled, to be 
served with dumplings while a more effi- 
cient layer moves into her room. 

Quiet life in a cage produces tenderer, 
better -flavored meat because diet is con- 
trolled, and feed is manufactured into ten- 
der meat instead of muscle. On the other 
hand, imagine the embarrassment of the 
broiler colony owner who made his first 
big sale to a hotel for a banquet. The broil- 
ers were dressed and delivered the day of 
the dinner, and the chef browned them in 
his finest style. Tenderer chicken was nev- 
er served; but at the first forkful,, antici- 
patory pleasure of the guests faded into 
dismay. The chicken had a disagreeable 
fishy taste. The chef w r as chagrined, the 
banquet ruined. The meat had been fla- 
vored by cod- liver oil fed to the chickens. 
Omission of the oil from the feed two days 
earlier would have eliminated the flavor. 

If you’re interested only in eggs, you can 
buy matured pullets ready for laying. Or 
you may run your own nursery, hatching 
eggs or buying day-old chicks. 

To keep egg production at his farm at a 
high level, Mr, Arndt selects the top five 
per cent of the layers in bis egg factory and 
sends them to the breeding farm. From 
there the fertile eggs are sent to mammoth 
incubators, Millions of chicks are bom 
every year in these orphanages, kept auto- 



Portable Drawing Machine 



Well-equipped drawing board slips into « brief case 



No bigger than a brief case, a portable 
drawing machine just offered is complete 
with board, square, triangle, scale, 
tractor and paper clamps. Its L-square is 
always held true by a permanently at- 
tached semi -universal arm which swings 
over the entire surface of the board. 
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l Automatic Insulation Stripper 
Catches Waste in Drawer 



Insulation is removed quickly from the 
ends of wires when they are inserted in aiv \. 
automatic stripper that is completely en- . \ 



closed to keep from scattering the waste 
The length of stripping is adjustable, and 
insulation scrapings fall into a drawer 



which can be taken out and emptied. 



5^? 



(Continued to pQf*e I 22 A.) 



Drawep catches insulation Waste stripped front wire 












1/7 







( < PP . 

u Machine-Gun” Crew of Five Drills a Tunnel 




T hose "machine gunner a” at 
the right are realty Vary 
peacefully inclined, The 

i^urrs, rrroirrtf < f <j on a rtnfwav 
coi'Wafe, nrt' aufurnirl rr cJ rills 

used in haring the S r S3$- 
(oot Roza Canaf project fun- 
nel near ^ akima* Wash. 
Above they ejru seen at work 

, ,J> l**~ 



Machine gunners of peace are 
the steel- helmcted team of five 
men who manned the drills boring 
a 3,925 -foot tunnel on the Roza 
Canal project at Yakima* Wash. 
The five automatic- feed drifting 
drills mounted on a Jumbo drill 
carriage advanced an average of 
nearly twenty-seven feet per day 
and on their best day moved for- 
ward forty-three feet., driving a 
sixteen -by- sixt een £o o t h orsos hoe 
tunnel. 




Folding Metal Sawhorse Legs Need No Nails or Screws 

/Sc 

Sawhorses are easy to set up or knock 
down when assembled with folding metal 
legs that can be attached quickly. Teeth at 
the top bite into any two-inch board re- 
gardless of its width, when the feet are 
spread and the hinged connecting piece is 
pressed down between them. No nailing is 
necessary, although holes are provided if 
permanent horses are desired. They re- 
quire little space in the car or truck when 
carried for outdoor use as at picnics to 
support tables or temporary booths. 

^ toisappearance of Red Salmon 
Puzzles Canning Industry 



Folding sawhorse leg holds by teeth shown in circle 



The strange disappearance once every 
five years of red salmon in Bristol bay 
waters off Alaska is one of nature's mys- 







4*(j k juu^V ■ ( 3 ? 

_ . L I \i k t . * .' _. £~ L _«. . 



ififl'P*!/ l'ar mechanics 407 

j t$-L' ' ' ■ 

teries. These cycles occur'in years Portable Airplane “Cockpit” 
ending in zero and five, so experts ^ 1 T T r A * | ^ 

of the canning industry and of the I eaches Use OI Aerial (dim 

U* S. department of 
expect a small ruil GFTed salmon 
in 1940. The average annual catch 
for the twenty-year period from 
1920 to 1939 has been about 15,- 
600,000 fish. Compared with this, 
the 1920 catch was 8,897,91 5 T de- 
clining steadily every fifth year 
until 1935 when only 3,154,150 
were taken. However, the decline 
for 1940 may not be quite as much 
as it has been for preceding years 
in the bi-decade list. This is be- 
cause drastic restrictions were 
imposed on the catching of red 
salmon in Bristol bay during 1935* 
resulting in the escape of a larger 
percentage of fish into the spawn- 
ing grounds. Salmon return to the 

spa wiling grounds at an approxi- 
mate age of five years, although 
thus far 110 definite relation has 
been noted between the numbers 
in which they return and the 
number of fish that spawned five 
years previously, except in this 
one mystery eych 



A c rial jfun ftioii n f C d in 

m rudiments of handling rifle prior to 



recrui, t * 

d plane 
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To help instruct classes in aerial gunnery, the 
British navy’s air force has constructed a portable 
“cockpit"’ with a gun mounted on it as in an air- 
plane. The recruit thus can learn how to handle 
the gun before he steps into a ship* 



One Man Lifts Three 'i ons with Lever and Chain “Jack” 




Afore than three tons can bf lifted by one man with 
aid of lever and cAarn that has many irttt 



With his strength multiplied many times 
through a jacklike lever and chain, one 
man can lift, lower or move exceedingly 
heavy objects* stretch cable and fence wire* 
bind loads, and do many other jobs with- 
out undue exertion. So designed that it 
will pull in any direction from any posi- 
tion, the tool is made in four sizes with 
lifting capacities up to three and throe- 
tenths tons. No power is lost through in- 
terior friction because pressure On the 
lever is transmitted directly to the chain, 
Two pawls, functioning alternately upon 
the chain* cannot be released until lever 
tension is applied, thus keeping the load 
under the operator’s control at all times. 
In lifting or pulling, the lever is pushed 
forward until a vertical link of the chain 
is engaged. Then the lever is pulled back- 
ward until the limit of the stroke is reached 
and the pawl is locked, after which the 
lever is disengaged by a slight sidewis 
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thrust and the operation is repeats^. 
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CCIEimSTS hope to 
~ forecast g>R^.r£i 1 
weather conditions a sea- 
son in advance* In fact 
they are doing so now in southern Califor- 
nia, using methods that seem absurd until 
they are explained. 

One investigator, after an inspection of 
beach sand, is apt to announce: “There is 
less sand than usual on the beach, so there 
won’t be much rain next winter*” Anoth- 
er* studying a thermometer he has raised 



M ap of ocean floor off southern Cali- 
fornia. showing islands , banhs cam J 
depths-. JVarmotiy the main current 
flows aiou-’n the 6«f the islands 

brt oh d up, Below,. “thinking” ma- 
chine l-ftnf du^mahcfiJtv werix ant 
trigonometry problems 



from the ocean, may declare: “You arc 
right. The water is a little colder than 
usual/’ A third scientist, who has been 
measuring the height of sea level agrees 
and a fourth* comparing reports of strong 
winds radioed in from ships at sea, like- 
wise declares that rainfall during the com- 
ing winter will be less than average* 
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T Wave meter that au* 
tomutically draws ffop- 
gerated profile of woDf 
shapes fo indicate their 
heights, Center , rurrent 
meter that measures 
speed at subsurface cue- 
rents, Bottom, measur- 
ing amounts of gas found 
in samples ol sea water 



If you don’t believe that 
the amount of sand on a 
beach influences the com- 
ing weather you are Tight 
because it doesn’t. The 
amount of sand, the ocean 
temperature and the 
h el ght of the sea are all 
affected by the force and 
direction of the summer 
winds off the west coast 
of the continent* and this 
wind also lias a direct 
bearing on the weather. 
Scientists at thjL_Scripp.s 
Insti lilt tpn of Oceanogra- 
phy at La Jolla, Calif., 
har^dfeaerved that weak 
winds several hundred 
miles |>1T the coast during 
the spring and summer 
are usually followed by 
excessive rainfall the fol- 
lowing winter. The weak 
winds likewise are asso- 
ciated with high water 

MyFt 
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temperatures, sand deposits and 
a higher than usual sea level, 
allowing any of these factors to 
be used as an indication of the 
severity or mildness of the 
forthcoming rainy season* 
From such observations the 
oceanographers issued predic- 
tions on last winters weather 
that at La Jolla was accurate to 
within half an inch of the ac- 
tual precipitation for the sea- 
son, although the scien- 
tists don t expect to be 
that accurate every year. 
Unfortunately for 
weather forecasters else- 
where, southern Califor- 
nia lies in a critical me- 
teorological belt in which 
a definite cause and effect 
relationship has been 
found between summer 
winds and winter rainfall, 
an association that doesn't 
seem to exist elsewhere* 
Nevertheless the ocean- 
ographers think that the 
key to coastal climates in 
most parts of the world 
can be found m the oceans 
and that eventually they 
will he able to anticipate 
climatic changes. The 
sun, of course, is the real 
mainspring of the weath- 
er although spme gf its 



influence has a delayed 
action. The sun influences 
the winds, the winds in- 
fluence ocean currents 
and these in turn affect 
the general weather. 

“The characteristics of 
the ocean currents arc 
known in a general way 
says Dr. H. U. Sverdrup, 
director of the Scripps In- 
stitution,, **but w r e know 
practically nothing about 
their internal structure* 
Just like a prevailing 
wind that really consists 
of gusts, calm periods, 
flurries and breezes that 
blow steadily at times, an 
ocean current is an aver- 
age of many small vary- 
ing water movements, 
each body of which may 
have its own individual 
temperature, salinity, 
density and direction. 

"Each different compo*- 
nent of a main current 
may be formed or dissi- 
pated by many confusing 

(Continued to pag* USA) 
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C leant ng b tildes of current Meter that measures force and direction of 
weflfl flow past pier (top); taking water sample from tube that brings 
sample from ooy depth desired to the Surface ( center ) r and towering 
group of current meters to bottom from laboratory ship 
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Xtulo* 



Cable Laid by Tractors in Double Quick Time 






T luo tractors in tandem arrangement helped lay cable m double quick time hy pulling a rooter converted 
into a cable-laying machine. Cable was fed into opened ground from huge reel 



Four miles of underground cable re- 
cently were laid in double quick time by 
converting a standard rooter Into a cable- 
laying machine. Two ninety-seven horse- 

b .t2)dC TaJU 






power tractors pulled the implements at a 
speed faster than a man can walk, 
ground being opened to a depth of three 
feet add the cable laid by a feeding device. 



Camera 



Case. Serves as a Rest While Making Movies 

< 5 , , / : . , s. ZL 

Redesigned so that ft can serve a double 
purpose, the carrying case of one movie 
camera becomes a camera rest while mak- 
ing movies. The camera is screwed to a 
tongue permanently attached to the case* 
i^which rests on the chest for steadiness 






Vi * 






during picture -taking. 
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Waste Product of Papermaking 
Yields Profit for Industry 



S After cellulose is taken out of wood in 
5 making paper, there remains a waste 
^ product, sulphite liquor, which was once 
** poured into streams* It made them ugly 
— ^ and uninviting, killing fish and plant life. 

Now sulphite liquor is being mined for its 
lignin, a substance used in producing cer- 
tain plastics that find many applications in 
the building industry and serve also as 
impregnating resins. In addition to lignin, 

, * other useful products come from the waste 
of papermaking, including sweet ^ -smelling 
‘vanillin, the basic constituent of vanilla 
extract and a tanning extract that makes „ . . * 

Screwed to tongue attached to its carrying case. 
Cement harden more quiffkiy, l camera is steadied in position for taking movies 
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Micrcmefer dials f tap ) are arranged to study deflection and twist at a thort dirraJurnin girder for 
dirigible under compression test. ItefflttJ, at Uft, bicycle speedometers vibrating t,7QQ times per 
minute in shakedown test; right, retarding effect of compression on cable sheath 



T^HE things you buy today stay whole 
because they've been broken! last in- 
definitely because they’ve been worn out. 
Modern industry saves you trouble by de- 
liberately making trouble. 

In the Bell Telephone Laboratories of 
New York is a room full of machines whose 
purpose you would never guess. One of 
, them performs the “Wrong Number” or 
“Bill Collector” test, picking up hand seta 
and slamming them down onto the cradle, 
]ust as you and T do when we become angry 
at the phone. A hundred times a minute 
it does this, day after day, until a set 



breaks somewhere. The part that breaks 
is redesigned to make it stronger. Then the 
whole procedure starts over again. Pick 
’em up! Slam ’em down! until the next 
part breaks. This goes on indefinitely, un- 
til today it is almost impossible for an irate 
customer to break his telephone without 
deliberately resorting to the ax. 

There is a machine with reciprocating 
fingers that dial numbers day in and day 
out, until somewhere Ijie mechanism 
breaks down. There is a device that slaijis 
switchboard plugs against a shelf of steel, 
There is one that slides a p Stone endlessly 
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lef across a hardwood desk top T to test 
the wearing qualities of the non- 
skid material, and its effect on the 
finish of a desk. Si ill another 
slams 2(10 pounds of metal onto 
the seat of a telephone booth, un- 
til the screws are loosened which 
attach it to the wall, or until 
something else gives way. And 
always, with all of these tests, the 
weakest part is made stronger* 
Samples of wood used for poles 
a re treated w i th various prase rv a - 
tives, then placed in glass jars 
where they are exposed to ter- 
mites, fungus, various types of rot. 
Insulators and other outdoor fit— 



At tipper left* Westmghouse engineer stretches copper burs by 
loading on weights; below t hydraulic machine at fiirreoU of 
Standards 2*300,000 pound t Compress ion OP girder. Upper 

right, fffdprrtcter tests durability of uufo enamel in “innii/ijnf" 

of carbon are. Bottom, movie camera records slip lines formed 
by movement Of crystals pf atoms as $tnp is stretched 
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temperatures all the way from forty below 
zero to 115 above, Engineers figured that 
each fan had revolved more than 7,5Q0,« 
000,000 times; the only breakdown in nine 
years was a momentary halt when a cable 
feeding electricity to one of the fans failed* 

One manufacturer puts bicycle speed- 
ometers on a torture machine that tries to 
shake them to pieces, vibrating 1,700 times 
per minute. Before any experimental com- 
bination of metals is tried out in an air- 
plane it is tried out in a laboratory, where 
it must stand up under far greater abuse 
than it can ever encounter in the sky. For 
example, aluminum alloy sheets destined 
for an aircraft factory arc bent and twisted 
and overloaded until they buckle, while 
aeronautical engineers jot down the buck- 
ling point shown on dials. 

Probably the world's worst weather is 
in Newark* N. J., and that is no discredit 
to the eastern seaboard for it*s man-made 
weather, mixed in suitable strengths to 
test electrical apparatus in a Westinghouse 
plant. Meters, for example, must operate 
as precisely at sixty below zero as in trop- 
ical climates, and they must keep “ticking" 
for months in a driving salt mist four times 
as corrosive as ordinary ocean spray. 

There is a special agony in store for the 
steel blades that are to be pummeled 
throughout their useful life by steam pres- 
sure in turbines* The torture machine 
pounds the blades incessantly, 600 blows 



tings stand up under artificial sleet storms 
and super- tropical heat. 

Engineers are always thinking up in- 
genious ways of making things go to 
smash; sometimes, of course, things simply 
refuse to break down. For more than nine 
years, three fans have been running on the 
roof of a General Electric company lab- 
oratory, exposed to rain and snow and 



Breaking strength of {waffs t? determined on macAine at top, which has pound Capacity and 

also records tensile stress and stretch of heit . Below, left, airplane engine on test rack; right, 
breaking crockery with impact apparatus in the search for more durable tableware 
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per minute for 277 hours; 
if there are any weaklings 
In the lot, those blades 
will fall apart. But prop* 
erly designed turbine 
blades of tough steel will 
survive 10,000,000 beat- 
ings with more than a ton 
of force behind each blow. 

Another test for turbine 
steel is the ordeal of the 
electric furnace. Sample 
rods of various steel ah 
lays have been kept as 
long as ten years in fur- 
naces at 1,200-degree 
temperatures and meas- 
ured for "creep " as mi- 
nute as one -millionth of 
an inch per inch of length. These 
rods are subjected to a lever pull 
as high as 90,000 pounds per square 
inch and finally deliberately bro- 
ken to discover the ultimate 
strength of the various alloys. 

In a tractor factory, a half-inch 
sample bar of steel is pulled apart 
by a 100 -ton hydraulic machine as 
you pull taffy j for some tractor 
parts must withstand a pull of 
300,000 pounds per square inch. 

< Con l i n ul- d tu 120 Ah 
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Structural properties of walls developed for FoiL'-xofl housing af e determined by subjecting them 
to racking food*, at Birreei t of Standards flap). In circle, compressed air is forced into scaled cabin 

of Boeing "ifi'otefiiifi'" for high- altitude test in factory* Bottom, left t models for future automo- 
bile designs ore tested in wind tunnel at Chrysler engineering laboratory ; rig fif, a Stack car on one 
of those back-breaking runs that show Up any weak spot in the automobile 
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can be bis tailed to obtain any magnifica- 
tion! desired. Two square mercury -vapor 
tubes, one fitted inside the other, provide 
fastWd even light* cool enough to obviate 
any danger of warping the negatives. The 
outer tubes have twelve -inch sides. The 
enlarger is thirteen feet six inches overall 
in height* and its camera is mounted on a 
frame supported by four-inch steel tubes. 



G-Men’s" Giant Enla 
Weighs over a Ton 



Spring "Claws” in Tire Tread 
Grip ley Road Surface 

Spiral spring ‘‘claws" that grip and dig 
into the surface of icy roads are molded 
into the treads of a new skid- resistant au- 
tomobile tire. There is one endless* cor- 
rugated spring to each rider strip* running 
entirely around the tire. The principle is 
that as the rubber expands under the load, 
the spring points are thrust out of the tread 
to dig into the road surface. The tire is 
so that there are scores of 



constructed 
these claws gripping the road at all times. 
The tires with the built-in claws are said 
to give ice traction for about ten thousand 
miles, after which the owner may use the 
balance of the tread for ordinary driving. 
There is no objectionable noise when the 
tire is used on paved surfaces and the car 
may be driven at the usual speeds. Tests 
indicate that the tire may solve one of the 
major problems of winter driving, since it 
enables the driver to maneuver, in ;tppar- 
ent safety, over ice -covered roads. ^ 



Huge enlarger in photographic laboratory of Rare a 
of Investigation in Department of Justice 






ll^HILE separate, removable cabinets arc 
* generally desirable for those who rent 
houses and apartments, permanent built-in cab- 
inets are easier and cheaper to build by the home 
owner. The two adjacent walls in a corner pro™ 
vide sides for the cabinet arid many of the frame 
pieces and shelf cleats can be attached directly 
to the wall Either screws or nails can be used 
for attachment but they should be located so that 
they can be driven through the plaster and into 
the studs underneath. Although screws can be 
driven into lath under plaster where much hold- 
ing strength is not required, the driving of nails 
at right angles through plaster and into the lath, 
frequently causes damage to the wall Before 
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di’ivLng a screw through plaster, drill a 
hole to take the screw, which will prevent 
the plaster from chipping olb It’s easy to 
locate studs, which are usually spaced 10 
In. on centers, by lightly tapping the wall 
with a hammer; a hollow sound indicates 
space underneath* but a ‘’solid* sound 
with a slightly higher pitch means that 
you are tapping over a stud. 
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LAM P BASE 

'Aatubac/ied woocfo 



For sheer beauty in contrast- 
ing there is Fiot^in? 

like a furnirJ i tit up base made 
at selected blocks at cabinet 
woods glued up and turned 
to expose portions of the va- 
rious tpa-ods in the finished 
work. W'Vrefl ^fume iip the 
blank to in- turned* the hints 
must he made perfectly and 
the blocks of each hind of 
Wood it i ie s t be exactly the 
same size and in the #nitie po- 
sitions on all four sides. The 
ccnier or core block of the 
Munir has a hole through the 
center to take a InmptfOriL 
I/sc good glue and mix it oc- 
carding to directions. Keep 
fits blank clamped together 
tightly until the glue dries 
thoroughly. For a finish, a 
lathe polish applied With a 
cloth is best, al t hou g h tt 
French polish or U rubbed- 
varnish finish unil shew up 
well on this type of Work 
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Solvent to Remove Photographs 
Applied with Oilcan 



When removing a photograph that has 
been attached to a sheet of art work with 
rubber cement, use a clean oilcan to apply 
the solvent, such as benzine. With the can, 
you can apply tho solvent to the cement 
without waste as the photograph is peeled 
off slowly. 



Siding Boards Scraped on Bottom 
with Bent Putty Knife 

When removing paint from a house with 
a blowtorch, bend a putty knife as indicat- 
ed and you can scrape the bottom edge of 



a siding board and part of the surface of 
the one under it in one operation. Be sure 
that the portion of the knife that is bent 
over is at the same angle as the lower edge 
of the siding so that the knife will scrape 
cleanly.— Frank Meyers, Toledo, Ohio* 



KNIFE 



Moth Balls in the Garbage Can 
Help to Keep Flies Away 



One home own- 
er hangs a wire 
strainer full of 
moth balls (about 
1 2 lb.) in the lid of 
the garbage can to 
keep out flies and 
other insects. A 
wire was soldered 
across the lid of 
the strainer to engage a hook soldered to 
the lid. However, instead of using a strain- 
er, an ordinary mesh bag will serve. 



Rubber Doorknob Protects Walls 



Improving the Typewriter Eraser 

The difficulty of 
erasing single let- 
ters or characters 
with a roller- type 
eraser may be 
overcome by 
notching the rub- 
ber to provide a 
series of points, 

To prevent the 
wheel from turn- 
ing when in use, a rubber band is slipped 
over tbe metal part of the eraser to engage 
the rubber teeth of the wheel* 



If a door opens 
so that the knob is 
likely to strike a 
wall, sink or re- 
frigerator, damage 
to these can he 
avoided by sub- 
stituting a rubber 
gear-shift knob 
for the regular 
knob. It may be necessary to use a steel 
pin to keep the knob on the lock shaft, 

— John M. Avery, Dexter, N. Y, 
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Homemade Andirons Improve the Fireplace 




All yon need to make these and irons 
lor you]’ cottage or home is two lengths 
of channel steel and two iron rods or 
bars. Each channel is split at one end 
and forger! outward to form the feet. The 
cloverleaf decoration at the top is made 
with a drill and file. — E_ J, Tatigermam 
Port Washington, New York. 
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Vegetable Bags Prevent Erosion of Newly Seeded Terraces 




Vegetable mesh hags are better than 
cheesecloth to prevent erosion of newly 
seeded terraces because the larger mesh 
of the sacks permits plenty of air and sun- 
light to pass through the cloth and allows 
more space for the growing grass. Also, 
the bags can be left on the ground per- 
manently as they will not be visible after 
the grass grows, and they will rot away in 
time. The bags are opened at the seams 
and sewed together so that only one layer 
of cloth covers the ground. 

— Dale R. Van Horn, Lincoln, Nebr* 

CMany hard seeds such as cannas* sweet 
peas and morning-glories will germinate 
quicker if they are nicked slightly with a 
knife and soaked over night in warm wafer. 
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Puff! /jirtj| jje done with silicon - ca rli ide abra- 
Kfe, For the fast stage use red rtftiffC 
( above t, which is then washed off with muri- 
atic aetd (below) 



G LA S S inc-?ninitute 



r PHE utility and beauty of glass when 
1 combined with wood has set a now 
style in furniture construction- — a style 
well within the scope of the average home 
workshop. Glass is not difficult to work. 
Contrary to the common viewpoint, it can 
be shaped and polished as easily as plastics 
or soft metal, and this with ordinary 
equipment and materials. 

As cut with a glass cutter, glass presents 
a raw sharp edge. The polishing of this 
edge is necessary in using it in furniture 
construction. The abrasive used is silicon 
carbide, familiar to most craftsmen under 
one or more trade names— the black va- 
riety used for wet or dry sanding* Follow- 
ing the schedule given at the top of this 
page, glass edges can be brought to any 
degree of polish. The work can be done on 
the disk sander, Fig. l f or on the belt sand- 



Ginsi edges can he ground smooth an common 
shop * 9U[prtT*n:f . BeleW t runnanfr i'n a border 
bJjfA lz small silicon- car hide wheel mOufttwd 
in the drill-press chuck 
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er, Fig. 4. The glass should be treated like 
a piece of tempered steel grinding il dry 
but allowing the work to cool between 
bites. For a high polish, the final opera- 
tion is done with red rouge mixed with 
water and applied to a felt or stitched can- 
vas buffing wheel, as shown in Fig. 2. Any 
traces of rouge left on the glass can be 
removed with muriatic aeid t Fig. 3, using 
rubber gloves to protect your hands. For 
average work, rouge is not required as a 
very good edge can be obtained with 220 
to 320 -grit abrasive. 

Small silicon-carbide grinding wheels 
can be used to advantage in the treatment" 



of edges and also in cutting designs on the 
glass. Fig. 5 shows a border being run on 
a disk, using a grinding w r heel mounted in 
the drill press. These small wheels, avail- 
able in a wide variety of shapes, ar^lcon- 



venient to produce any design on the sur 
face of the glass. Figs, 6, 7, and 8 
typical examples of such work. The 
used is a small hand grinder. The high 
speed of these grinders combined with the 
small size of the grinding wheels makes 
the cutting as simple as drawing with a 
pencil. The illustrations show the 
an upright position, but in actual p 
the” glass Is placed over a penciled 
of the design. The panel in Fig. G is sand- 
blasted on the opposite side. The design 
itself also can be cut by sandblasting. In 
this method of working, a sheet of tough 
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brown paper is fastened with rubber ce 
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Gloss is fastened to wood by 
setting it in a groove or by us- 
ing angle irons, of above. Holes 
tar fastenings are drilled with 
the use of simple equipment t 
UJlVl? No. 80-grit, silicon-car- 
bide. abrasive 



STEEL 
TUflt j 



Va'cast-irom ROD 



SLOT THREE-CORNERED FILE. 



ment to the glass. Then the design is cut 
with a stencil knife, exposing the portions 
which are to be blasted. Sandblasting is 
done by any monument works at a nominal 
, cost. 

Two simple methods are commonly em- 
ployed in fastening glass to wood. The 
simplest of these, as shown in Fig. 9, is a 
housed construction in w r hich the glass 
edge Is set in a groove, A strip of cloth 
glued to the glass provides good adhesion. 
With or without the groove* chromium 
angles provide a neat and positive method 
of assembly, as shown in Figs. 10, II and 
12. Rubber tubing should be used over all 
screws. Plastic or metal rosettes, turned to 
shape and threaded, make a neat and solid 
► job T as shown in Fig. 12. 

.* Holes for fastenings are drilled with a 

steel or hard brass tube, the working end 
of w r hich has been slotted with one saw cut, 
as shown in Fig. 14, A solid rod can be 
. used for small holes. Good handwork can 
’ he done with a three-cornered file. Holes 
can be countersunk for fastenings with 
* the use of a cast-iron rod turned to an 
32-degree point, as shown in Fig. 14. The 
cutting is done with SO -grit silicon- carbide 
grains. These are mixed with water to 
# form a paste. For accuracy it is best to 
use a drill press, as in Fig, 13. Cutting can 
be done also by means of turpentine mixed 
with a small amount of camphor. This can 
be used in grinding designs or polishing 
edges. 

A word about the glass itself. The most 



used variety is * 4 -in. polished plate glass, 
available in crystal, blue and pink. The 
colored glasses make up very nicely. Good 
plate glass can be obtained cheaply from 
auto wrecking firms. For ordinary work, 
heavy sheet glass, Va in. thick, Ls some- 
what cheaper than plate glass. Safety 
(non -shattering) glass is worth-while pro- 
tection at slight extra cost. Special tem- 
pered plate glass should be used where the 
work is to be subjected to great heat (fire 
screens) or where additional strength is 
required. Plate glass, % and l /z in. thick, 
is effective for table tops and shelving. 



Automatic Pencil Used as Awl 

An automatic 
pencil of the pro- 
pel-repel type 
provides a handy 
pocket scratch awl 
when a scriber 
point is substitut- 
ed for the lead. A 
sc Tiber for the 
pencil can be made 
from a needle by 
breaking off both 
ends and pointing one end of the remain- 
der. The needle, of course, must be of 
about the same size as the lead used in 
the pencil.— Burl Knutson, Bismarck, N, D. 

CNewspapers rolled as tightly as possible 
and lied into knots provide good kindling. 

' K 
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'Beehive " Jewelry Box 




\ PLEASING beaded exterior dtHtin- 
1 guishes this- little jewelry box from 
most turned boxes* Each compartment is 
of such size that jewelry can be seen 
picked out easily. The lower compartment 
holds necklaces and brooches while the 
tray is convenient for rings. There are 
operations in this turning job. First, the 
inside of the lower half is turned oat. Sec- 
ond, the inside of the top half is 
out to match the lower half. Third, the 
two halves are fitted together, placed be- 
tween lathe centers and the exterior hi 
turned as one piece, which assures con- 
tinuity of line. In this operation, the bead- 
ing is done. Fourth, the false bottom or 
tray is turned to fit. 
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Crutch-) ike Rests on Wheel Chair 
Aid Patient While Arising 




Patients who have to use wheel chairs 
and experience difficulty arising from them 
will find armrests of the type shown help- 
ful. The rests, which are made like the 
top of a crutch^ fit in holes drilled through 
the chair arms. The distance that the rests 
must extend above the arms will have to 
be found by experiment. 

Wood Dowel Guides Drill Point 
When Reaming Out Threads 

When drilling 
out the threads of 
a tapped hole in 
metal, I find that a 
hardwood dowel 
of approximately 
the same size as 
the hole, driven or 
turned into i t T 
makes an excel- 
lent retarder for 
the drill, to prevent “digging” and to as- 
sure against breakage. The top of the 
dowel should lie in a little below' the sur- 
face of the metal in order that the drill 
will center juat before it contacts the wood. 



When drilling out threads in a hole that 
goes through the work use a stop piece, 
held by C- clamps as shown. 

— W. C. Wilhite. Carlinville. 111. 



Countersunk-Hole Plug Removed 
Easily with Screw 

Wooden plugs 
that have boon 
glued over coun- 
tersunk screw 
heads to hide them 
are easy to re- 
move with anolh- 
er screw. Just 
drive it into the 
center of the plug. 

When the end of 
the screw touches the head of the coun- 
tersunk orte, the plug will rise as the screw 
is turned. 

— Herbert L. An all. Newburyport, Mass* 



Belt Dressing Cements Abrasive 
to Sanding Block 

Next time you 
are obliged to use 
a scrap piece of 
wood as a sanding 
block, rub the un- 
der surface with a 
slick of belt dress- 
in g. This will 
cause the sandpa- 
per to adhere to 
the block and will 
prevent slipping. 



Steel Wool in Shotgun Shell 
Is a Good Polisher 

Stuffed tightly 
with fine steel 
wool, an empty 
shotgun shell that 
has been fired 
provides a good 
polisher for metal. 

The paper of the 
shell wears away 
with the wool so 
that the latter is 
always exposed* 
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Tray on Porch Glider Serves as End Table 




tray 



plywood' * 



SHELF 



HOLES TO TAKE 
TRAY FEET], 



l plywood 
BRACKETS 



UNDERSIDE OF SHELF 



Slipped on the rounded. sheet-metal arm of a porch glider, this removable utility tray takes the 
place of fin table . U-shaped brackets are attached ta the bottom at the xhalf which supports the 

tray w Short dowels screwed to the bottom of the tray register in corresponding holts in the shelf 



Cold Drafts to Heater Minimised by Air Duct under Floor 

Where a circulating heater is used in a 
room and cold drafts moving over the floor 
toward the heater are objectionable, they 
can be eliminated to a large extent by in- 
stalling an air duct under the floor, regis- 
ters being provided at both ends as shown. 

The steady flow of air in the duct can be 
accelerated by using a fan placed in the 
duct or just under one of the registers. It 
should be the type having thrust bearings 
if it is installed in the manner shown. 

■ — George Sirn, Macedonia, Ohio, 
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Lead-Lined Clamping Blocks 
Serve as Pipe Vise 



rilQPOR 



REMOVABLE BDL7S FOR 
STACKING CELL 



ADAPTING spun alumwm 

CONTAINERS 



CELL 



< * <y .. 

PL.ATLS 



FELT WASHER 

ADAPT INS LNAflELWARE CONTAINERS 



If a regular pipe vise is not at hand, one 
can be improvised from two wood blocks 
and two strips of lead. The blocks are 
roughly grooved to suit the diameter of 
the pipe, and drilled for two damping 
bolts. In use, one block is fastened to a 
bench with C-clamps after which the other 
one is clamped over the pipe with the lead 
strips next to the pipe. This presses the 
soft metal into the rough surface of the 
pipe and prevents it from turning. — C. A. 
Gldroyd, Barrow- in -Furness, Lancs., Eng* 



frost line. Remove the faucet, insert this 
in the pipe and cap it. The rubber will 
compress enough to prevent the pipe from 
bursting when the water freezes. 



Telescope Cells and End Trim 
from Cooking Utensils 

One of the most important points in se- 
curing a finished appearance in a telescope 
tube is to have a good-looking cell and 
end trim* Good cells for this purpose can 
be made inexpensively from cast and 
spun-aluminum cooking utensils* While 
the drawing shows how a cell can be made 
from a pitcher or percolator, the various 
shapes of other utensils will suggest many 
novel adaptations* 



OS PITCHED: 



Hydrant Protected in Winter 

SSSi&K 

• • L VI 



WIRE 



During the win- 
ter months ex- 
posed water pipes 
that are not con- 
venient to drain, 
such as lawn hy- 
dra n ts r may be 
p re v cn te d from 
bursting by the 
following method: 
Cut a long strip of 
rubber about 1 in* wide from an old inner 
tube. Wind this spirally around a piece of 
No. 9 wire long enough to roach below the 



Pair of Scissors to Cut Circles 
on Mimeograph Stencil 



To trace circles 
on a mimeograph 
stencil, a compass 
may be construct- 
ed from a pair of 
scissors and a pa- 
p e r clamp. To 
avoid perforating 
the stencil at the 
center, place a 
small rubber disk 
under this point of 
the scissors* 
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Plywood Facing Saves Cost of New Doors 
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It is cheaper In t&Vet 
badly jtt<t rred or aid -sty la 
dtynfA with thin plywood or 
hard -pressed board than 
to substitute new doors 



Instead of replacing old interior doors 
when they are badly scarred or are so far 
out of date that they will not harmonize 
with a modernized room, yon can avoid 
this unnecessary expense by simply cov- 
ering the old ones with V^-in, plywood or 
with hard-pressed board* In some cases 
the covering may be glued to the door, if 
the varnish or paint is entirely removed 
so that the glue w ill adhere. The covering 
also can be fastened in place with finishing 
nails or flat-head screw's* nail holes and 
screw heads being filled if the surface is to 
be painted later. The simplest way to ap- 
ply the covering is to cut it slightly larger 
than the dour, after which you carefully 
saw oil the excess and smooth down the 
edges to be Hush with the edges of the 
door. However, if the door edges are 
rounded, which would leave a groove be- 
tween the door and the covering, or if the 
edges are badly marred, it w T ill be neces- 
sary to use facing strips* For application 
of strips remove the door and rip % in, off 
the edges of the door. Then rip % -in. stock 
to a width slightly more than the thickness 
of the door and attach with glue and fin- 
ishing nails or screws. Miter the strips at 



the corners. Plane the strips flush with 
the door on both sides. Cut the covering 
slightly oversize, spread glue on the edges 
of the facing strips and covering, after 
which screwy are used to fasten the latter 
down securely, the heads of the screws 
being countersunk below the surface* 
When the glue is dry. plane the covering 
edges flush and round the comers slightly 
with fine sandpaper. In re-hanging the 
door you will have to reset the hinges, 
lock striker plate and the stops to take care 
of the added thickness. The new surface 
may be finished to suit. Striping done 
carefully will relieve the flat appearance 
if this is objectionable. 



Improving Furnace Water Pan 

If you heat your home with a warm-air 
furnace, and humidity is too low* you can 
increase evaporation of water in the fur- 
nace pan by hanging strips of old towels 
in it. One end of each strip should be in 
the water and the other should hang over 
the side of the pan. The number of strips 
necessary will have to be determined by 
experiment. 
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stand is simplified by ifsmj it^yjs 
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slight decorative to we A, a 
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and pencils, while the shelf be l oui, 
which adds greatly fo the rigidity of 
the stand, holds the directory within 
easy reach 
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Painted Beehive Covers Reflect 
or Absorb Sun's Rays 




its legs from a sitting position. When not 
in use* the leaf may be raised and held 
against the tray with a turn button. 



Rubber Lip on Nail Container 
Makes Selection Easy 

Rubber lips cut 
from old inner 
tubes and attached 
with rubber bands 
to tin cans con- 
taining nails, 
screws and other 
small parts make 
it easy to select a 
desired part* Just 
tip the can over so 
that the contents 
roll out on the lip* After the selection has 
been made, tip the can back and the con- 
tents slip into it. 



Child's Crib of Unusual Design 
Has Hammock Bed 




Taking advantage of the reflective and 
absorbent powers of different colors of 
paint, a bee keeper made the covers of his 
beehives reversible, painting one side black 
and the other side aluminum. In the early 
spring, the boards are turned with the 
black side out to absorb all possible heat 
from the sun and stimulate brood rearing 
to build up the strength of the colonies. 
Later, during the hot weather, the boards 
are reversed, aluminum side up, to reflect 
the heat and keep the interiors cool. 



Drop Leaf under High-Chair Tray 
Prevents Child Standing Up 

To prevent a 
small child from 
standing up in its 
high chair, hinge a 
drop leaf to the 
underside of the 
tray. When down, 
the leaf leaves so 
little room be- 
tween chair and 
tray that if is im- 
possible for the 
child to withdraw 



Originated in England, this child's crib 
is unusual in appearance, and can be made 
inexpensively as it consists merely of two 
ends spaced apart by four heavy dowels, 
from which the hammock bed is suspend- 





L3A0P LEAF 
TURN BUTTON 
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eA This is made of canvas, which is 
hemmed at the ends to slip over the two 
upper dowels. The hammock lining ex- 
tends down over the sides in form of val- 
ances to hide the dowels and canvas. It is 
best to make the hammock semi-rigid by 
sewing a couple of hems In each side to 
take strips of thin plywood. The legs are 
cut from solid wood and the end panels are 
plywood. Notice that the inner surfaces of 
the legs are cut away or halved to take the 
panels, — N. S, Candy, Southampton, Eng. 



Simple Method of Matching Paint 
or Printing Ink 

On jobs of print- 
ing or painting 
where certain col- 
ors must he blend- 
ed accurately to 
match a color al- 
ready in use, try a 
piece of gloss as a 
matching surface 
on which to com- 
pare the various 
colors. Put small 
amounts of the colors on the glass and 
spread them with a putty knife. Apply 
pressure as equally as possible in spread^ 
Jng the colors and you will be able to tell 
at a glance those that match. 




Stamp Aids in Stenciling 



This stamp will 
prove useful for 
those who wish to 
paint a design 
around a ceiling, 
cut a number of 
duplicate wood 
figures or decorate 
cloth and paper, A 
wood block slight- 
ly larger than the 
design to be stenciled, is coated with glue 
or varnish,, after which a heavy string or 
light cord is laid on the tacky surface to 
form the design. The finished stamp may 
be inked with a pad, roller or brush, as 
the ink will not adhere to the glue-covered 
surface of the block. 




—Paul A, Ruddell, Washington, D. C. 



Metal Guide to Saw Straight 
Through Thick Work 




Difficulty some workmen experience in 
sawing straight through a thick plank can 
be avoided by using this simple guide. It 
is shaped from flat iron and is held on the 
work with one hand while the other hand 
operates the saw, 

Keeping Holes Through Ice 
Open for Fisherman 

During moder- 
ately cold weath- 
er, holes chopped 
in ice for fishing 
may be kept from 
freezing over at 
night by placing 
snow -filled pails 
in them. As a fur- 
ther precaution 
against freezing, 
one fisherman inserts a lath in each pail 
and ties a cloth to it. The cloth serves as a 
marker, and the slightest breeze causes 
the pail to rock back and forth, which helps 
prevent ice forming. 

fl Crayon marks may be removed from 
wallpaper by covering the soiled surface 
with a paste made of fuller’s earth and car- 
bon tetrachloride; allow it to dry and re- 
move by brushing. 
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Electroscope 

IRE SENT TO \ 
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STRIP OF GOLD 



- FAF 



PITTING in a box no larger than a post- 
card size camera, this miniature lab- 
oratory, which can be assembled for a few 
dollars, will serve to demonstrate many 
electrical, chemical and physical phenom- 
ena for entertainment and instructive ex- 
perimentation. Contents of the kit are 
listed under the photo at the left. 

L T sin^ an Electroscope; A sealing wax 
or sulphur rod becomes electrified when 
rubbed briskly with a dry piece of silk as 
in Fig, 1, The charged rod then can be 
used to charge an electroscope. Fig. 2, 
which can be made from a small flask or 
old bottle and a piece of gold leaf, Fig. 3, 
By touching the charged rod to the 
knob of the electroscope, the leaves 
will be charged the same as the rod* 
and they will then repel each other. 
If the charged rod is held close to 
the knob and the latter is touched 
momentarily with the finger, the 
electroscope will be charged by in- 
duction, oppositely to the sealing- 
wax rod. Then the 
leaves will repel each 
other as soon as the rod 
is taken away, but not 
when it is brought dose. 
Other nonconductors 
such as glass rod, hard 
rubber, wool and fur 
can be used. In some 
cases the non-conductor 
will be charged oppo- 
sitely to a wax rod 
rubbed with silk. 

Ho w Electric Genera- 
tors Work; An electric 
current is generated 
when a magnetic field is 
cut by a wire. A coil of 
1,000 turns of No, 34 in- 
sulated magnet wire is 
connected to a smaller 
coil of 1,500 turns of No, 
38 wire. A small com- 
pass is placed over the 
latter coil, and a power- 
ful permanent magnet is 
moved over the larger 
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MARKET 



COMPASS 



Pocket 'Lab 



coil as in Fig. 4, at which instant the com- 
pass needle will be deflected slightly, indi- 
cating generation of current. If the com- 
pass is placed on a coil of wire connected 
to a battery of two dry cells, as in Fig r 5, 
the needle will be deflected. This shows 
that the passage of an electric current 
through a conductor produces a magnetic 
field. The compass needle deflects only 
when the circuit is closed or opened. 

How a Transformer Works: The princi- 
ple of a transformer is illustrated in Fig. 6. 
The 1,000 -turn coil is connected to a 110- 
volt a.c. line, and the 1,500-tum coil to the 
small neon tube, which will light, although 
it is not directly connected to the current 
from the battery. If an iron core Ls slipped 
through the two jcoils, the efficiency will 
be improved greatly. 

Electroplating Demonstrated: How elec- 
troplating is accomplished is illustrated in 
Fig. 7. Two dry cells are connected as 
shown. The negative line goes to a strip 
of brass or iron, and the positive to a strip 
of clean copper. The two strips are im- 
mersed in a solution of copper sulphate in 
a test tube so that 
they will not touch 
each other. They can 
be kept apart by lit- 
tle pieces of cork. 

The b rass or Iron 
strip will become 
covered with a red 
deposit of copper. 

Electricity Decom- 
poses Water: Elec- 
trolysis, or deeompo- 



1 -V 



SMALL COIL 
1500 TURNS 
MO. 3d INSU- 
LATED WIRE. 



^ large coil 

1G0Q TURNS Wa34 
/INSULATED WIRE 

V 



. M 



TO nom A.c. 



lARGC COIL 



6.) Hou 1 transformers work 



Compass needle deflects 

sition by electricity, 
of water into hy- 
drogen and oxygen 
is shown in Fig. 8. 
Copper wires at- 
tached to the ter- 
minals of a two-cell 
battery are im- 
mersed in a test 
tube full of water to 
which a few drops 
of sulphuric acid 
have been added to 
make it conductive. Do not get the acid 
on hands or clolhes as it will cause bums. 
Should you spill some of the acid, wash 
with water in which a copious amount of 
ordinary baking soda has been dissolved, 
Or use ammonia. At the negative wire, 
bubbles of hydrogen will be released, and 
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© Electrolysis 



iron, and a copper wire arc tightly twisted 
together at one end, and the opposite ends 
are connected to the mi Hi voltmeter. If the 
twisted junction is heated, a voltage will 
be produced, as indicated by the meter. 
Tins demonstrates the operation of a ther- 
mocouple. 

Photo -Chemical Reactions: Many ehem- 
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wires 
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Simple electric cell 



VOLTMETER 



SOLUTrON 



i cal reactions are induced or accelerated 
by the action of light. If a .small amount of 
toluene and a few drops of bromine water 
are placed in a test tube, no reaction will 
occur as long as the mixture remains in 
the dark. However, when exposed to light, 
a reaction will lake place, as evidenced by 
a change in color, The role of light energy 
in chemical change is important in photog- 
raphy and particularly in nature as wit- 
ness the variegated colors of vegetation. 



Heat generates current 



at the positive wire, bubbles of oxygen, 

Simple Electric Cell: Jf a small strip of 
zinc and a short length of copper wire are 
immersed in a solution of copper sulphate 
a current will be registered when you con- 
nect the two metals to a low- reading volt- 
meter as in Figs. 9 and 10. The needle of the 
voltmeter will deflect, registering a volt- 
age, This illustrates the principle of an 
electric cell consisting of two electrodes of 
different metals, and a conductive solution 
in which they are immersed. 

Heat Generates Electricity: In the sim- 
ple experiment illustrated in Fig, ll t an 
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Complete Drawing Outfit Fits in Brief Case 




Designed especially for held work cnJ made to fit 
an nVaragC'iiixc portfolio, this compact drafts- 
man’s case includes a drawing board and hold* inti, 
Jrmngfcs arid a r-jquUJ‘tf, besides other instrument*. 
Unhooking the caver, which is a piece of hard- 
praHied board, exposes everything all ready far in- 
Jfnnt U4TC. The cover 1 $ hinged to a piece of 
plywood cut out to accommodate the instruments* 
the cover r% closed it hold* the instruments in 
place. After the plywood is cut «u(, n piece of light 
sheet metal is tacked an to farm the bottom 



AWING INK IN GLASS TUBES 
CELLOPHANE TAPE 



SHEET- M E 



DRAWING BOARD tSniN&fiD 
TO CASE 



Midget Acrobat on Toy Windmill Cuts Amusing Capers 



Actuating a trapeze performer in a real- 
istic manner, this wind toy will afford you 
many laughs, especially on a gusty day 
when the mill runs erratically* First get a 




base for the assembly, which can be a piece 
of hardwood or light channel iron. Fasten 
vertical pieces to it to carry the shaft and 
pulley that rotate the figure* Then provide 
simple bearings on the base for the air- 
wheel shaft, which is a length of brass rod* 
Next make up the wheel hub and pulley 
from hardwxiod, and drill it to take the 
shaft with a force fit, 
placing a washer between 
the hub and shaft bearing 
to prevent binding. Now 
you are ready for the 
wheel, which is a tin disk 
cut to resemble the wheel 
on a regular farm wind- 
mill. This is tacked to the 
hub. A tin tail vane is 
fastened to the rear of the 
base. Arms and legs of the 
figure are pivoted loosely 
to the body, while the 
arms are damped lightly 
to the shaft. 



The acrobat swings on a rad 
turned by belt connected to 
the shaft of the air wheel 



([Ammonia and water 
will often remove red-ink 
stains from white cloth. 
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Typewriter Skirt Keeps Pencils 
from Rolling under It 




If you are annoyed by having pencils 
roll under your typewriter, a wide rubber 
band placed around the feet of the ma- 
chine will prevent this trouble. A section 
cut from a large inner tube will be just the 
thing for the purpose. 



Tangling of Tether Avoided 
by Double Stakes 

Two stakes* driven into the ground at 
the angles shown, will keep a tether from 
becoming tangled, regardless of the num- 




ber of times the animal circles the anchor- 
age. The tether should be made fast to the 
stakes by a loose loop or a large ring. 

Safety-Razor Guard Used as Rack 
for Microscope Slides 

A guard or comb 
from a double- 
edged safety razor 
is a convenient 
holder for micro- 
scope slides. The 
slides fit between 
the prongs, which 
can be bent slight- 
ly to hold them 
firmly. With the 
slides placed in order, they will collect few- 
er fingerprint or dust smudges than if they 
were put in a box or laid flat on a table. 



Paintbrush Wrapped in Paper 
to Prevent Drying Out 

One good meth- 
od of preserving 
paintbrushes is to 
wrap them in pa- 
per and soak this 
with linseed oil. 
Wrap the paper on 
the brush to a 
thickness of 1 in.* 
letting it extend 
’well above the 
ferrule. This pro- 
vides a well into which the oil can be 
poured to saturate the paper. 



Clothespin Heads Provide Pulls 
on Small Drawers 

In fitting his 
shop with a small 
wall cabinet for 
storing screws, 
nails* etc.* one 
craftsman quickly 
provided neat, lit- 
tle knobs for the 
drawers by cut- 
ting the beads off 
of clothespins. Screws through the drawer 
fronts from inside attached the knobs. 




SAFETY- RAZOR GUARD 





cut 





While or black auto- Hr c paint, which consists of 
liquid rubber with a pigment, has mwny uses. Be- 
sides those pictured below, it may be used to pre- 
vent slipping and marring, us on the bottoms of 
as h fru^s and similar ertichf, and to whiten or 
darken the surface of any rubber article, ft may 
be applied with a brush or air gun, and dries to on 
elastic surface that mitt withstand wear, creating 
and weathering- One cflpf u sufficient at >mr a non- 
pOrOu-t surface of similar color. Use two coats loMn 
while is applied over black, or when the surface is 
parous as in the ca;e of wood or leather 
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Ahave, scahnd? chtpped surfaces ai photographic trays. 
Below, film of rubber gives traction to toy-train wheels 



Closely woven cloth may be waterproofed 
with one coat, while several coats may be ap- 
plied |a mahi- rubberized sheeting 



Left, improving surfaces of fqW*- 
tennis paddles- Right, protecting 
garden hose from heat 
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Broom Slipped Inside Sack 
When. Sweeping Snow 




If you use a broom to sweep paths 
through light .snow, slip a sack over the 
straws and fasten it in place with a rubber 
band. The sack not only will aid in effect- 
ing a clean sweep of the snow, but will 
protect the broom from damage and wear. 



Metal Tape Ornaments Lamps 

After turning a wood standard for a ta- 
ble or bridge lamp, it may be given an 
attractive metal finish by winding it with 
a strip of zinc tape of the kind sold for 




ZINC TAPE. 



binding linoleum seams. Apply the tape 
in a spiral, first coaling the wood with 
shellac to hold the tape in place. 



Simple Method of Soldering Joints 
on Telescoped Tubing 

When soldering 
two pieces of tub- 
ing together, 
where one fits 
tightly inside the 
other, the difficul- 
ty of flowing sol- 
der into the joint 
can be overcome 
by drilling a small 
hole in the outer tube. Flux and solder can 
be Fed into the hole to form a perfectly 
soldered jomU This method can be applied 
to other jobs where it is difficult to "tin 1 ” 
the work before soldering. 

— Roy S. MacNeill, Shelley, B. C,„ Can. 




Metal Shield over Mousetrap 
Safeguards Poultry 

Scrap ends of 
eaves trough, 
which may be ob- 
tained for praeti- 
cally nothing at 
almost any hard- 
ware store or tin 
shop, provide good covers for mousetraps 
that are to be set in a poultry house, or in 
other places where fowls or household pets 
might get into them. The open ends of the 
trough invite the inspection by the little 
rodents, and the traps are therefore more 
effective than when set in open places. 
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Hose Keeps Punch from Sticking 



To keep a ta- 
pered punch from 
sticking in wood 
or metal, drill a 
hole through a 
piece of Lawn hose 
and force the 
punch through it. 
This will prevent 
the punch wedg- 
ing in the hole. 





PARI 1 1 — Sheathing, Interior 
Furnishings, Kitchenette 

By CHARLES W* BRENTNER 

Y^^EATHEK- TIGHT Sheathingi Now 

that you have the chassis and the 
side frames finished, you use the latter as 
templates in laying out the side panels to 
size. Those are cut from Is -in, tempered 
hard-pressed board. Before you cut the 
board, note carefully the number and ar- 
rangement of the pieces on the right and 
left sides of the body as in Fig. 7, Five 
pieces are required for the l ight side frame 
on the outside, but only one small piece, 
No. 6, is needed for the in side. The balance 
Of the exposed frame is covered by a cab- 
inet and clothes closet. Only two panels 
are required for the exterior of the left 
side and one large panel for the interior. 

An easy way to cut hard-pressed board 
by hand is to damp the side frame to the 
large sheet and cut with a fine-tooth com- 
pass saw or with a hacksaw blade, revers- 
ing the blade so that the teeth cut on the 
up stroke, Smooth the edges of the board 
after sawing with a block plane. This done, 
you lay the panels aside while you assem- 
ble the body frame and the fenders over 



IN SOU 



441 







442 



POPULAR MECHANICS 




squared up, you’re ready to put on the 
sheathing. This is fastened with oval- 
head screws and washers spaced ap- 
proximately 6 in. apart. Metal-trim 
moldings finish up this part of the job. 

Sleeping Quarters: The two details in 
Fig. 8 give sizes and locations of the 
built-in equipment. A standard bed 
spring and mattress unit is supported 
by two cross members, but before this 
is shoved in through the rear (the kitch- 
enette partition is not vet installed) the 
cabinet and clothes closet on the right 
or door side are built in, in the positions 
shown in Fig. 10. A small chemical 
toilet is built forward, just inside the 
door. Thin w allboard, supported by 
suitable framing, is used in the con- 
struction of this equipment* The rear 
partition, Figs. 8 and 10, is also of 
the same material. 

Kitchenette: After installing the 
partition, the kitchenette can be 
built in the individual’s favorite 
method of cabinet work. In the 
original. Fig. 9, the units were built 
separately and then set into the 
rear compartment, the perspective 
view showing the general arrange- 
ment, When not in use, stove, sink 
and water -tank conip artment are 
covered with hard-pressed board 
in tile pattern, making a neat, clean 
table in appearance. 

Icebox Is Cork-Insulated: A 
large icebox is built into the orig- 
inal trailer, the details being shown 



the wheel wells. The latter are fin- 
ished with semicircular pieces of 
plywood screwed to the inside of the 
wheel- well openings and an arch, 
made of the same material, is built 
into the side frame on each side over 
the well. Then the galvanized -iron 
fender is fastened over this with 
screws. These parts are shown in 
place* With the frame assembled and 
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in Fig, 11* * As you will see, a stepped-Wx 
of plywood Is made first and lined with 
1-in. sheet cork, then a galvanized sheet- 
metal lining with comers soldered is made 
to fit over the cork insulation. Around the 
edge of the lid is a strip of sponge-rubber 
weatherstrip to make a tight seal. The 
drain pipe is fitted with a water-seal or 
trap made from an alarm-dock bell* This 
prevents loss of cold air from the box. The 
ice tray shown is especially adapted for 
trailer use, being fitted with a pair of stiff 
spring feet, and w T ith nail ends about 1 2 in, 
long soldered to the sheet-metal bottom so 
that the ice melts down upon them and 
will not slide about. No nails should be 
used in assembling and fastening either the 
icebox or the other kitchenette units in 
place. Use screw's instead. They hold bet- 
ter than nails of any size under the con- 
ditions of vibration to which these parts 
are subjected. Not only that, but units 
fitted into close quarters such as these can 
always be removed intact if as- 
sembled and fastened with 
screw's of proper size* It s s a good 
idea to anchor the stove and sink 
securely, otherwise these units 
might be thrown about loose in 
the compartment should the 
trailer be called upon to travel 
over a rough road or steep 
mountain trail. 

Water System and Sink: A 
ModeL-T Ford gasoline tank is 
fitted out for an air-pressure 
water system, Fig. 13* The filler 
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has a screened transom ventilator fitted 
with a removable glass pane, a screened 
window that can be lowered, a lock, win- 
dow latch, and curtain rod. The framing 
is the same as the rest of the body, and is 
covered both sides with 1 &- in. hard-pressed 
board. Fig; 14, the sectional view, illus- 
trates the inner construction, while Figs. 
13 and 15 show perspective views of the 
door assembly. The sliding window moves 
in felt-covered slots and the pane is other- 
wise protected against rattling and chafing, 
as the drawings will show*. Holes for the 
rivet and handle in transom pane, Fig. 15, 
are bored either by 
tempering a twist drill 
and keeping it lubricat- 
ed with kerosene or, 
with a short length of 
tubing and valve-grind- 
ing compound. Method 
of removing transom 
pane is shown in Fig. 15. 
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cap should be provided with a tight gasket. 
A few strokes of the pump will force up 
water for a considerable period. The sink 
can be made of galvanized sheet iron, or a 
small porcelain enameled one, made for 
the purpose, can be had for a moderate 
sum. Over the worktable is a cupboard 
made in the conventional manner, as in 
Fig. 11. Hard-pressed board is used for 
the paneling, and all framing is 3 A by 1 * 2 - 
in. pine. The top of this cupboard serves 
as a shelf for the sleeping compartment on 
the other side of the partition. Construc- 
tion of the lid for the kitchenette is similar 
to that of the body, and details are given 
in Fig. 11. The edges are bound with alu- 
minum running-board molding. 

Door Has a Transom: A great deal of 
convenience is built into the one door. It 
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These panes are cut from plate glass with 
an ordinary glass cutter, and the edges 
smoothed with an oilstone. The window* 
on the left side is swung out by a bracket 
on the inside, working through the screen. 
The transom vent above this is the same 
as in the door, and the frame assembled as 
shown, Fig. 12. Also on the left side are 
two removable panels, one to give access 
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MATERIAL LIST 



SHEATHING 

1 pc- 4x10 ft. 'i'in. tempered hard- 

pressed hoard 

2 pcs* 4x12 ft. Va-in. tempered 
hard-pressed board 

2 pc?, 3x12 ft. tempered 

hard-pressed board 

5 pcs, 4x6 ft, 1 g - in . tempered hard- 
pressed hoard 

2 pcs, 4x1 2 ft. H'f"' tempered 
hard-pTesscd hoard 

I pc, 4x6 ft. hard board in tile pat- 
tern for kitchenette worktable 

MISCELLANEOUS 

4 pcs, windshield ginsa. size* In 
drawings 

1 pc, 12 in. x S ft. copper screen 
for windows 

1 brocket for opening left window 

12-ft, brass piano bin^e, doer win- 
dow, and kitchenette lid 

6 cupboard latches, 6 pr, hinges 

1 trailer sink, drain for sink, 1 Stove 

6 3q, ft, ffaly, sheet metal for ice- 
box lining' 

8 sq, ft, I -in. sheet cork for icebox 

lining 

Tubing for drain 

1 pc. galvanized sheet metal 3x4 ft. 
for fenders 

4 locks, to door, kitchenette and 
two side panels 

1 set bed springs and mattress 



SCREWS. BOLTS, ETC. 

2 U-bolts for tow bar 
1 gr„ 1 ^4 -in, round head No, 8 
screws and 200 washers to fit 
1 gr. ■lit -in. No. G flat-head screws 

1 g*- % -in. No, 3 R.H. screws and 
200 washers tn fit 

2 gr* 1-in. No. 3 oval-head screws 
I gt. 3 /j -in. No. 5 screws 

1 gr. 1 % -in, No. & R.H. screws and 
t sr, washers to fit 
1 gr, 1^4-ln. F.H, No. a screws 

1 gr + 1 K-in, F.H. No. 3 screws 

2 gr. % >ia» No, 3 F.H. brass screws 

ELECTRICAL 

36 ft. insulated wire 
2 dome lights for G-volt current 

1 d-V. socket and bulb, kitchenette 

2 sockets and bulbs for 110- volt 
current 

1 plug-in socket for I 10-volt cur- 
rent 

2 plug -in sockets for 0-volt current 
1 two-way switch 

1 storage battery 
1 tail light, 1 blue clearance light 

FINISHING 

94 ft. aluminum r u nn i n g- board 
molding 

12 ft. Vi -in. brass strip for over 
screens 

12 ft. half-round molding 
Paint. Spar varnish, casein glue 



to storage space under 
the bed t the other to the 
battery box. Each is fit- 
ted with a lock* and 
with two pins at the top 
that set in holes bored 
for the purpose. Fig. 16. 
The larger panel is tak- 
en out in warm weather, 
in camp, and a screen 
substituted, giving ex- 
celleitt ventilation as in 
Fig. IS* 

Wiring; Three circuits 
are installed, for lights 
in the original trailer, 
Fig. 17. One is a plug-in 
for 110 -volt lines, while 
the other two are for 
6-volt lines from car 
and from storage bat- 
tery in the trailer. The 
wiling can be extended 
to any point in the trail- 
er for convenience. 
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Snow Packed under Feet on Skis 
Is Removed Easily 
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It’s no trick to remove mow that packs 
on skis under your feet if you use a scrap- 
er like the one shown. It consists of a 
wood handle having several thicknesses of 
screen wire tacked around one end to form 
a flexible scraping surface. As there are 
no sharp edges on the scraper to come in 
contact with the ski there is little danger 
of' damaging the finish. 



Slip-On Handles for Beakers 

Metal beakers and similar round con- 
tainers can be made convenient for pour- 
ing or for handling when hot by adding 




simple wire handles to them. Bend the 
wire around the beaker and twist the ends 
together, leaving one long to form the hand 
grip. The flange at the top of the beaker 
will keep the handle from slipping off, 

“Burl Knutson, Bismarck, N. D. 



Old Transformer Used as Coil 
for Electric-Arc Circuit 

If you are going to make an electric-arc 
soldering outfit or other apparatus requir- 
ing a similar reactance or choke coil in 
the circuit, a transformer from a battery 
charger can be used as the coil This will 
save the tedious work of making one. Tf 
the wire of the primary winding of the 
transformer is too small, it will be neces- 
sary to rewind it. The secondary winding 




is not used and may be removed. In the 
normal assembly of the transformer, the 
laminations are inserted through the wind- 
ing core alternately, one from one end and 
the next from the other end. Remove these 
laminations and insert all of them from the 
same end* Then attach lead wires to the 
ends of the coil and connect it in series 
with the arc feed line. Try out the appa- 
ratus with all the laminations in place. 
Then remove a few of the pieces and try it 
again, continuing in this manner until the 
arc operates well without an excessive 
current flow. An a.c* ammeter in the line 
while experimenting for the proper core is 
a handy guide. 
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Tooled tn much the same manner a; Ictiiher, printers' 
mat paper, which is relatively s aft and retains rm- 
p res sion s t cun he used tor making novelties such ris 
plaques, key- holder covers, booh ends, coverings on 
h fixes , fuses:* cigarette holder*, etc. After 
inff the back of the mat paper, it is laid on a flat 
Surface and a design pa transferred to it icrth carbon 
paper. Then you indent the surface with tools used 
tor leather work, or by means of an orange stick 
obtainable at nnj' drugstore. The paper retains in- 
dentations and the design be decorated in colors 
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V-Block Fittings for Sawhorse 
to Hold Round Work 




These V-blocks are handy for holding 
round work on a sawhorse. Pipe and tub- 
in g, drive- shaft housings, house gutters* 
stovepipe and round porch posts are 
among the many articles that can be ac- 
commodated. The blocks are held by dow- 
els, which fit into holes in the sawhorse. 



Pencil Line on Floor Disappears 
When Boards Are Sanded Evenly 



When sanding the edges of a floor the 
time wasted in running your hand over 
the boards to see if all high ones have 




been cut down can be saved by drawing 
a pencil line across the board. When the 
line disappears the boards are even. 



Clips Keep Rugs from Shifting 
While Beating Them 

When beating 
small throw rugs 
and others that 
have a tendency to 
wrinkle and shift 
around* you can 
anchor them to the 
ground with large 
battery clips at 
the corners. Long 
wire staples 
pushed through openings in. the clips and 
into the ground will hold them in place. 



Mud on Child's Shoes Removed 
with Bottle Cap on Brush 

Cleaning and 
polishing chil- 
dren^ shoes may 
be simplified by 
using a bottle cap 
tacked to the back 
of the blacking 
brush. The 
crimped edges of 
the bottle cap pro- 
vide a good scrap- 
ing action for this 
purpose. 



Chuck on Drill-Press Table 
Grips Round Work 

A chuck fitted 
in the central hole 
of a drill-press 
table will be found 
useful for holding 
round or other 
small stock while 
drilling it length - 
wise, A bolt 
holds the chuck to 
the table, the work 
being inserted in 
the chuck and 
trued with a level. 
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Rain Barrels Filled in Sequence from Gutter 
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Where more rain water was needed than 
could be held in a single barrel, the ar- 
rangement shown above was used to fill 
several barrels in sequence. This method 
was preferred rather than having several 
barrels fill up at the same time, which 
could have been done by simply connect- 
ing them with pipe near the bottom. The 
barrels were located close together under 
the gutter near the end of the building, A 
drain hole was cut in the gutter for each 
barrel and a stopper controlled by a float- 
and-plunger arrangement was provided 
for each hole. Water flowing down the 
gutter during a moderate rainfall was 
drained into the first barrel and as soon as 
this one was filled, the float on the surface 
pushed the plunger and stop up against 
the hole in the gutter, closing it and en- 
abiing the water to continue on its course 
to the next hole* In this way one barrel 



was usually completely filled, which made 
it easier to remove the water than if all the 
barrels were partly filled. The last barrel 
was provided with an overflow pipe to car- 
ry surplus water away from the building. 



Pipe Opening in Wall Sealed 
with Paper Cone 

The opening 
around a pipe that 
passes through a 
partition can be 
sealed with the 
cone-shaped core 
from a spool of 
wrapping cord. 

Just cut the cone 
in two pieces and 
force them tightly 
into the opening* 
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A !>un J holder fftr ft pair of scissors inside ft 
drawer is made from a clothespin by cutting off 
tin ■ head and one fiff and screwing it in place as 
above- Left, pipe cleaners are just the thing far 
removing particles from the perforated disks ftt 
a toad chopper 



After you empty a washtub nnrf han| if up, A 
clothespin shipped oDcr the luu;fr edge well prevent 
water running Joan the waif, A broom ''stays put ’ 1 
u:ficn leaned a^Qin.^ a waff tf >ou fasten a smalt 
L'licutirn Cup ta the end ftf the handle us above 
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pump* blows tfw-if out of 
Stair corners* wi n 
sills, etc . A small hole is 
punched in une 



H'Atn Carrying spools of thread 
in her pocket , a seamstress 
runs the ends through the pock- 
et which prevents tangling aflEf 
makes selection easy 
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Hints on Using Your Photo Lights at Home 
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The average home photog- 
rapher whose equipment is 
somewhat limited will find 
that photo- light reflectors 
having a rubber-covered 
clamp will often serve a two- 
fold purpose. Placed on the 
seat of a chair, the reflector 
can be used to support & back- 
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. END 
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drop when taking portraits, 
as shown above. Also it w ill 
hold a diffusing screen, 
which may be simply a piece 
of tracing cloth slipped on a 
wire clothes hanger, which is rested on the 
reflector and is hooked onto the socket as 
shown at left* Be sure to provide space for 
air circulation between the reflector and 
the screen to prevent burning the latter* 
When you have to set a reflector in some 
position where it cannot be clamped to the 
back of a chair, and other available mount- 
ings do not offer sufficient rigidity, try a 
metal book end as a base on which to 
clamp the reflector, after which the book 
end can be set on any flat surface. When 
a lamp standard or other tubular support 
would be handy to clamp the reflector, but 
the round surface does not permit the 
clamp to hold securely, a pencil slipped 
through the two sides of the clamp as 
shown in the circular detail will make it 
hold securely on the round surface. 
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Folding Photo flash Reflector Is Easy to Carry 



Cardboard photofla sh 
reflectors that fold fiat 
and take up almost no 
space in the camera case 
can be made in a few 
minutes from materials 
available to anyone. Two 
triangular and two rec- 
tangular pieces of heavy 
cardboard are held to- 
gether with strips of ad- 
hesive tape. The triangu- 
lar pieces are creased in 
the center so they will 
fold inside as shown in 
the lower detail, A hole 
in one piece allows the 
bulb to be slipped through 
and screwed into the bat- 
tery case. Tinfoil or alu- 
minum foil is glued to the 
inside of the reflector. 
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Photo Backgrounds on Track Take Small Space in Studio 



Offering a wide variety of background 
combinations, this arrangement of drapes 
and sections of walJboard extends only 1 
ft. out from the wall of the photo studio. 
The drapes slide on barn-door track 
mounted on each side of a 20-ft. rail of 2 by 
4 -in. stock, which is supported 9 ft. above 
the floor by s / 4 -m, pipes in floor flanges. 
Solid backgrounds (1 and 2 in the photo) 
and the Venetian blind (4) are fitted with 



-i 




barn-door hangers that roll on the track. 
Attached to the front of the rail at each 
end and supported in the center by a flat- 
iron bracket, is a length of 1 by 14-in, flat 
iron. On this the drapes are hung by rings. 
A pole for lifting the drape bar oil the cen- 
ter bracket to push drapes beyond that 
point is shown in the right-hand detail. 
No. I in the photo is a light gray section of 
wallboard; 2 is a slightly darker gray sec- 
tion; 3, figured drape; 4, Venetian blind; 
5, dark gray drape; 6, black drape; 7 T dark 
brown drape; 8, white wall. 



Sponge-Rubber Stops in Reel 
Keep Film from Unwinding 

Small cubes of 
sponge rubber 
will keep movie 
film from unwind* 
ing. The cubes are 
compressed and 
slipped between 
the disks of the 
reel and against 
the end of the film. 
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Curved Ferrotype Plate Dries 
Prints Straight 



m 




As a photo has a tendency to curve to- 
ward the glossy side as it dries, curve the 
ferrotype inward and the photo will be 
more likely to he straight when it is re- 
moved from the plate. A good way to hold 
the ferrotype plate in a curved position is 
to use a wire coat hanger as indicated. 

—Jacques H. Upshaw, College Park, Ga* 



Sun Glasses as Camera Filters 

Many amateur photographers have found 
they can use one lens of a pair of sun 
glasses as an emergency filter and some 



have even made up a complete set of filters 
from lenses of various tints* For emer- 
gency use, one side of the glasses can be 
held in front of the camera lens while the 
picture is snapped. The normal exposure 
will have to be increased two to ten times, 
depending on the tint of the sun glasses. If 
a permanent set of filters is to be made, 
they can be mounted in cardboard or metal 
holders that will slip over the camera lens, 
and the proper increase in exposure for 
each one determined by experiment. 

— “K. F* Keith, St. Petersburg, Fla* 




Photos Scored to Avoid Curling 

Unmounted pho- 
to prints will not 
curl excessively 
if the edges are 
scored with a case 
knife. Place each 
print face down 
on a paper-cov- 
ered book or mag- 
azine and score 
the edges, using a 
ruler as a straightedge. Do not press hard 
enough to cut the paper* 



DO YOU LIKE TO MAKE THINGS ? 

Then don't miss this unusual 188-pane book of handicraft projects— the most diver- 
sified selection of practical popular projects of special interest to home craftsmen 




182 CBAFTWORK PROJECTS 

This hook is chuck-full of carefully prepared infor- 
mation that tells and shows you just how to make 
thin its — -things you want and need in your home and 
garden- — nut stand in? furniture in jjood taste—craft- 
work novelties for gift and sale purposes — things 
that will please the children. 

564 PICTURES AND PLANS 

More than half the space of this book is used, for 
pictures and drawings, that how yon exact sixes of 
parts, method of con struct ion and assembling, be- 
sides the articles as they look when finished. 
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Some ef the articles described are modern table 
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gine, bobsled, and other juvenile item?, 
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JT'NTHUSIASTIC short-wave 
* J DX -crs (long- distance listen- 
ers) demand certain refinements 
in receiver design that the average 
set owner knows very little about. 
Under good receiving conditions 
most standard “all -wave" receiv- 
ers biing in distant short-wave 
programs that sat- 
isfy the average . 1 

set owner but do 
not meet the re- 
quirements of tlie 
exacting short- 
wave listener, and 
amateur, who de- 
sires to log these 
DX stations when 
handicapped with 
poor listening 
conditions. 

The 1 8-t ube 
‘super-pro" set il- 



lustrated is one of 
the current models 
of a receiver espe- 
cially designed for 
maximum efficiency 
in the short-wave 
bands from 7 % to 
£40 meters. Sixteen 
tubes arc employed 
in the receiver 
proper shown in 
photos 1, 2 and 3, A 
separate power- 
supply unit uses a 
type-5Z3 high- 
voltage rectifier and 
one type-80 low- 
voltage rectifier for low voltage and C-bias 
supply. The speaker is also housed in a 
separate cabinet. Fhoto Fig, 2 is a top view 
of the well -shielded chassis, and Fig. 3 is a 
bottom view showing the coil and conden- 
ser assembly. Outstanding features in- 
clude: selectivity variable from 16 kx. to 
better than 100 cycles; 5-range crystal fil- 
ter: high sensitivity obtained with two 
stages of tuned RF. and three stages of 
I.F.; noise limiter and an adjustable “S" 
meter for reporting stre*fgth of signals. 
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|^V FAR the most popular 4 -tube ti\f + re- 
ceiver circuit ever described for construc- 
tion in Popular Mechanics Magazine, this 1940 
model offers a simple, practical, 
low-cost, tuned - radio - frequency 
1-tuber of advanced design. 

It makes an excellent general- 
purpose broadcast set that is easy 
to build, has good distance -getting 
ability, excellent tone and a 2-watt 
output that leaves nothing to he 
desired in the way of volume. 
This new model has several out- 
standing features; it employs a 
method of mechanical push-but- 
ton tuning so simple that any 
novice can set up four favorite 
local stations in less than 5 min- 
utes. Setting up these four sta- 
tions does not interfere in any way 
with the usual manual tuning of 
the set. Other features include, 
pe r ma n en t-m a gn c t dynamic 
speaker, a r c.-d.c. operation, and 
four of the very latest high- fila- 
ment-voltage tubes that do away 
with the line- cord resistor or bal- 
last tube usually employed in 



By Frank M. Lund 
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a,c,-d.c + receivers. The line 
voltage is distributed be- 
tween the tubes, and the 
current chain is about one- 
half that required for sim- 
ilar tubes of older design. 

Heating is reduced to a 
minimum, and the 45Z5-GT 
rectifier lube is provided 
with a heater tap so that a 
single pilot lamp can be lighted to 
normal brilliancy. 

The sheet- metal chassis base and 
condenser mounting bracket are de- 
tailed in Fig. 1; these may be home- 
made, or, they can be purchased 
formed and drilled if desired. Fig, 2 
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Photocell-Operated Relay for Experimenters 




Rffl LE>iI>5 
TO RELaY 



fl A ttFC/ELECt; 



SFi*.? 

i FD DH TOP 
5 fff E ASt. 



FwmctiL 



TPAi£| IfJHirC 






nrrFD. tape 

T ty-J if Ql N i 

Term. 
a srftiP 



RUBBER 

GflCtflHET 



Mist tofttJ 



TO 4 LARM uB iTKEfl 
tLEC'inCAL DEVICE 
TO BE 0 " E R AT E £1 ~ 



UNBEftStDE 

ViE.'* 

OF BASE. 



B\ L. L. Worner 



'T'HIS 



so.DM-ai+r pot. 



W.CTE 

MrCHETS 

VIE* 



— iT 



*QTt-N. CO*JS£fTldN 
GROUND TO r-VoL 



easily assembled low-cost 
photoelectric-cell-operated 
relay is heavy enough to turn 
lights “on" or “off,” operate an 
electric counter, actuate other re- 
lays to operate electrically driven 
door-opening devices and many 
other applications of interest to 
students and experimenters* It is 
rated at 5-amp* non-inductive 
load and 1-amp. inductive load at 
110 volts. 

Photos A, B and C show 
various views of the com- 
pleted instrument. The 
chassis base and cover 
with mounting holes 
drilled, and all radio con- 
struction parts are avail- 
able in kit form from 
mail- order parts houses. 
The sheet -metal base is 
5 in. long, 4 in, wide and 
2 in. high, and the cover extends 4 in* above 
the top of the chassis base. This cover is 
provided with a recessed lens holder in 
case the builder wishes to use a condens- 
ing lens. Although the instrument can be 
used without the cover for certain appli*- 
eations, the cover is necessary to prevent 
extraneous light from falling upon the 
photocell when a beam of light is used to 
control the operation of the relay. 

Only a handful of parts is re- 
quired and these are all plainly 
specified in wiring diagrams Fig. 1 
and Fig. 2. Mount tube sockets with 
terminals as shown in diagram Fig. 
1, The transformer is mounted on 
the side of the base. Please note 
that the compression- type trimmer 
condenser is supported directly on 
the insulated lug on terminal strip. 
To test and adjust the instrument, 
turn the potentiometer to the ex- 
treme left Connect a milhammeter, 
of 0 to 25 m.a. range, with the posi- 
tive terminal to the No. 8 pin of 
25LG-G, and the negative terminal 
to ground. Cover the photocell so 
that light cannot fall on it, plug 
{Continued to page 136 A) 
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Photo Fig. t, and 
sketch above, * /tour a 
peak, bund doublet kit 
antenna system ftpe- 
c laity designed for 
Maximum efficient y in 
the JO, 20 and 40 me - 
frer bands. Trap* A 
and combination trap 
and loading coils B-C 
are weatherproofed 



Fig. 2, mirr&r unit cfant^j on 
any coil- I or hinge -t ype ait- 
tenncf rod * provider increased 
signal strength and a r ear- 
PWlil mirror for safe driving 






Fig. 5, short (oiofJ rack , or dowel, fit- * 
ted with wood brackets and fastened 
n cross- the fro-nt of a tfrauier in 
rodm workbench , as p handle * 

and niso provides an excellent rack for 
spool wire ; Fig. 6, compact hcaVy-duty 
Vacuum- sealed tank condenser far sin- 
gle-ended or push-pull amplifier in 
cur or phone rigs 



Fig. 3? speedy , low -current 
efeefrie counter, capable 
of r e cording up to 600 
counts per minute „ is eas- 
ily adaptable for electron- 
ic uses ; Fig. 4 , padlocked 
rod prevents rcmoUa/ of 
dtawerx from small radio 
cabinet. Rod tx hunt 
into opt L-s hoped hook 
Which, when engaged in 
hole drilled in top of cabi- 
net and padlocked beneath 
the bench tap t prevents 
draw ers from opened 
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Automatic Tube-Tester Unit 
Employs Card Index 



A, B, and C-Battery Eliminator 

Where 1 10 -volt* s — — 

50-60 cycle a.c. 

current is avail- j 

able* this small f ' ft Ij £ m 

“battery to all- f l 1 1 \ ^ 

electric converter” ^ 

ed to , 



can 

supply A* B and C 
power to battery 
sets designed for 

3 -volt dry battery * 2. 5 -volt air cell or 
volt storage cell “A ht power. 



Improved Wireless Record Player 

Housed in a case of mahogany -colored 
plastic material, this inexpensive record 
player has a 3 -position power switch, crys- 
tal pickup, self -start- 
ing electric motor and 
employs two tubes. 1 
N • ■ i ■ x - r i ■ ■ 1 : ! i : a < i m n - 

v 

ossa i y . and r e c t » r d s L ■' ;• 

l be p ! i s y o cl 1 1 ■ i 

: l.i ■ ■ Bhnrfllt 



Operating in a manner similar to a time 
clock, this device automatically tests 
shorts, leaks and all important functions; 
185 index cards cover 580 tube types. Op- 
erator simply places tube in socket, inserts 
proper punched card from index into slot 
until stop is reached, and pulls lever. 



Seven-Station Office System 

Up to 



seven oi 
these “multiple 
master” stations 
may be used for 
inter-office com- 
munication. Each 
station unit con- 
sists of an a.c.-d.c. 
amplifier, power 



Cl Blueprints covering radio construction 
articles in this and past issues are available 



supply and microphone speaker. Trans- 
mission occurs only while push -to -talk 
switch is down, otherwise unit is in receive 
position. 



for 25 cents each* Original material lists* 
with names of manufacturers and dealers* 
can be obtained from our Radio Depart- 
ment upon receipt of postage. 



NEXT MONTH — How to Build a Loop- Operated Battery Portable. This compact 
little set uses four of the 1.4- volt* low-drain tubes, has its own built-in loop an- 
tenna and can be installed in any sort of carrying ease the builder may prefer. 
Also — Homemade Telescoping Antenna Mast. Hugged construction* easily raised. 
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Premie,, Chuck Backs 





By C. W. WOODSON 
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yourself. It takes only a 
few minutes to turn out 
the wood pattern, Figs. 
2 and 5. The upper de- 
tail, Fig. 5, gives the di- 
mensions of the pattern, 
from which a flanged 
gray-iron casting is 
made at your local 
foundry. Finish dimen* 
sions of the cast in g, lower detail in Fig. 
5, are for a 9-in. lathe with 1^-in. spin- 
dle having S tp.i. (threads per inch). 

With the casting on hand it is mount- 
ed on the faceplate with lugs and bolts 
adjusted to run true. The end is faced 
smooth and the hole bored to size for 
threading. The change gears are set for 
cutting 8 tp.i. and a cutter bit, ground 
to shape, is inserted in the boring bar. 
A cross slide threading stop will be very 



F TNLESS you purchase your workshop met- 
- al- turning lathe already equipped with a 
complete kit of accessories, machining and fit- 
ting a chuck back, or chuck plate as It is fre- 
quently called, is one of the first jobs you will 
get into when you “tool up” for more preten- 
tious w T ork. Although there are certain niceties 
in machining the chuck back to fit. the job is 
one of the easiest and simplest of all precision 
operations on the small lathe. Also, you wull 
save several dollars by doing the whole job 
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useful for adjusting the depth of cut, Fig, 3, 
Many passes of the tool will be needed to 
cut the threads to the full depth. est for 
fit on the lathe spindle occasionally. When 
doing this leave the work attached to the 
faceplate. After a close fit has been ob- 
tained the chuck back is screwed on the 
lathe spindle and smoothly faced with a 
sharp cutter bit and the flange turned down 
to a push fit in the recess of the chuck, 
Fig. 4. Keep in mind that a “push*’ fit 
means a very close tolerance, so you will 
have to check often when the flange nears 
the finish dimension. Bolt holes 3n the 
chuck can be spotted on the chuck back by 
chalking the face rather heavily, inserting 
in the recess of the chuck and tapping with 
a soft hammer. The edge of the bolt holes 
will make an impression on the chalked 
surface of the plate. Lay out and drill the 
holes 1 io in. larger than the diameter of the 
bolt. Be sure that the drill does not run 
when the holes are started. To prevent 
this it might be well to put through a pilot 
hole first. If you get one hole off it will 
mean reaming this hole oversize, which is 
not so good. Although true running of the 
chuck will perhaps be little affected due to 
the push fit of the parts, the shearing 
strain of heavy cuts on work held in the 
chuck comes on the capscrews. When 
you're sure the holes are right, screw the 
back to the chuck, drawing the screws up 
with equal pressure as in Fig, L Then turn 
the chuck on the spindle, clamp a piece of 
circular work in the jaws and test the work 
and chuck with a dial Indicator, Fig. 6. 
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Funnel Cap Prevents Evaporation 
of Volatile Fluids 



The necessity of 
pouring volatile 
cleaning fluids in- 
to open-mouthed 
vessels for use in 
d r y-c leaning 
stores adds to the 
expense lor such 
materials by rapid 
evaporation. One 
cl eaner a voided cleaning 

much of this loss 
by using a small funnel, with a cork in the 
spout, as a handy cover that could be re- 
moved or replaced in an instant* 
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Angle Guide on Saw Handles Wide Work 




If you ha vo tried to make an angle out, the regular jig would fall between the 

on a circular saw, along the edges of stock fence and table to the floor- The jig con- 

that was wider than the saw r table, with sists simply of a piece of plywood having a 

the aid of a conventional jig for sawing cleat nailed to its underside at an angle to 

angle cuts, you can ’well appreciate the suit the angle of the cut to be made, A 

value of this jig for the purpose. As you short block nailed at right angles to the 

can see in the drawings, the work supports cleat engages the rear corner of the work 

the jig as it passes over the opening be- next to the fence, 

tween the table and the rip fence, whereas —Wayne C. Leckey, Aurora, UL 



Damaged Ends of Toy -Train Track Are Easily Reshaped 



When the ends of toy-train track are 
damaged so that the connecting pins do not 
hold, a jig made by slotting one side of a 
nut Ls handy in reshaping them. Just slip 
the nut over the end of the rail as indicated 
and shape it with a tapered punch. The 
nut keeps the w T cb of the rail from spread- 
ing and also aids in rounding the end. ■ 



C Paint can be removed from reed furni- 
ture with a solution made by mixing triso- 
dium phosphate, 3 lbs., in hot w-ater, 1 gal. 
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Special Mounting Permits Vise 
to Be Turned Any Direction 



work and the over-all dimension noted. 
This groove had to be exactly Vs in, deep 
so the parting tool was advanced until the 
over-alt dimension No. 2 was Vs in. less 
than the first over -all dimension when the 
tool was just scraping. 



■B 

Clevis Pin Kept in Doubletree 
by Rubber Strip 

When using a team of horses with a 
chain and doubletree to move objects, the 
pin can be kept from slipping out of the 
clevis with a strip of old auto casing. This 
is nailed to the doubletree so that one end 
extends over the pin as indicated. 



Used at a welding table, this mounting 
permits a vise to be swung completely 
around in a horizontal plane, or tipped to 
either side. The mounting consists of two 
lengths of pipe, one to fit snugly inside the 
other. One end of the larger pipe is fas- 
tened to a table or bench and the other 
end is slit back along one side a few inches. 
Lugs welded on each side of the slit and 
drilled to take a tightening bolt permit the 
pipe to be drawn up to grip the smaller 
pipe. The outer end of this pipe carries 
the vise* which is swiveled to it. 



Emergency Repair on Grain Sacks 
Made with Adhesive Tape 



Confronted with 
the problem of 
immediately re- 
pairing some torn 
sacks containing 
expensive seeds, a 
Wisconsin seed 
merchant found 
that the mending 
could be done with strips of adhesive tape. 
The area to be repaired was cleaned with 
a cloth moistened in gasoline and the 
patches applied as shown. The cloth must 
be merely dampened with gasoline. 



Measuring Narrow Grooves 



When narrow 
grooves had to be 
cut to an accurate 
depth in round 
work the follow- 
ing method of 
measuring them 
was adopted, as a 
micrometer could 
not be used in the 
ordinary way. The parting tool has a clear- 
ance slot on top so that a micrometer can 
be used. It is brought up to just scrape the 
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Two Jigs That Aid in Starting Taps Straight 





Either one of these jigs will help 
avoid guesswork in starting a lap 
straight* One i< simply a nut 
clamped directly over the hole to 
be tapped, the nut having the same 
thread as the tap- The other jig 
permits more accurate work but 
requires some machine work to 
make i 1 . As shown in the detail, a 
piece of steel is bored out at one 
end and a %-in. hole is drilled 
through from 1 he other end slight- 
ly off center, A setscrew driven in 
from one side bears lightly against 
the tap to hold it in alignment* 



C - r. LAMP 



H BJR L , ! d " 



Poultry-Howse Windotv Is Hwng for Draft less Ventilation 

You can have fresh air without drafts, 
for ventilation in a poultry house, by nail- 
ing triangular fins or wings to the wall so 
that a window can be opened partly as in- 
dicated. The fins can be made of wood or 
sheet metal* If the latter is used* flanges 
are bent on one side of each fin for nailing 
and on the other to serve as window stops. 
When wood is used, cleats nailed to the 
sides of the fins take the place of flanges* 
If desired, glass can be set in the wood fins 
to admit additional light* When the win- 
dow is in the rear wall, an opening can be 
made in the celling and the window hinged 
so that air is directed through it. This cur- 
rent of air passing through the ceiling 
tends to pull foul air from the lower part 
of the building. A flap or door should be 
provided to close the ceiling opening when 
the window is closed. 

— Ed. Ahrens, Vanderbilt, Mich. 
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Bottled Goods Displayed Neatly 
with The ft proof Rack 




Faced with the problem of displaying 
bottled goods so that it would be difficult 
for anyone to remove one of them while 
his attention was distracted for a moment, 
one merchant used the rack shown. Necks 
of the bottles fit in notches cut in the rack 
where they are held by a molding strip. 
The bottles cannot be removed without 
first taking off the strip, which is fastened 
in place with screws. 

Screwdriver Has r Hammer Knob 1 
to Remove Painted Screws 



By tapping on this with a hammer, while 
operating the ratchet brace, the driver was 
made to engage the slot instantly. 



Auto-Hood Clamps Hold T oolbox 
on Car Running Board 

To carry a box 
of light tools on 
his car where it 
would be conven- 
ient a furnace re- 
pairman attached 
a pair of auto- 
hood clamps to the 
running board to 
engage staples in- 
to the ends of the box. In this position* it 
is not necessary to unload heavy equip- 
ment to get at or replace the tools. 



Paper Stencils Made Quickly 
by Using Glass Cutter 

A sign artist 
who had many 
stencils to cut 
from heavy paper 
found that a glass 
cutter was just the 
thing for the job. 
If the work is laid 
on a pane of glass, 
the cutter makes a 
clean outline, and 
can be manipulated to accommodate curves 
and sharp comers in the design. 



Hobble Cures Broody Hen 






the screwdriver 



Confronted w T ith 
the job of remov- 
ing and replacing 
a number of seats 
in railway cars, a 
workman found 
that paint in the 
screw slots made 
it almost impossi- 
ble to insert the 
blade or point of 
To overcome this diffi- 



A petty but con- 
stant annoyance 
will usually break 
up the broodiness 
of the most per- 
sistent hen. One of 
the simplest and 
easiest remedies 
is a hollow' rub- 
ber-ball ^hobble." 




culty without using a small chisel to re- 
move the paint, he had a “hammer knob” 
welded onto the side of the screwdriver. 



A hole is made in the 
ball to fit comfortably around the leg of 
the fowl, and slits from this permit the 
opening to be enlarged sufficiently to re- 
ceive the foot. Wearing this hobble for a 
day or so will not injure the bird. 
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Pattern & Casting 



PART III 

Foundry Methods — Sand Molding 

1Y/I AKING castings successfully involves 
the use of a carefully made pattern 
for the construction of a sand mold, melt~ 
ing of the metal* and finally the pouring of 
the mold. Once the pattern has been com- 
pleted, it is not a difficult task to prepare 
the mold and cast the metal, By following 
through with details carefully, anyone can 
make small castings readily out of such 
metals as aluminum, brass, pewter and 
other low-melting alloys* Although essen- 
tially the same methods apply, the higher 
temperatures involved render casting from 
iron and steel impractical for the small 
homo shop. 

Castings are ordinarily made in a sand 
mold. The mold is prepared from the pat- 
tern in a box* generally of wood, which is 
called the flask. The latter is constructed 
according to the general plan outlined in 
Fig. 30, which gives dimensions suitable 
for small castings. Large flasks or smaller 
ones also can be prepared according to the 
same general plan* The two parts of the 
flask* called the cope and drag* are con- 



cept AWL) DRAG MADE IN ONE 
PIECE* THEN SAWED IN TWO 

COPE DSMG 

(BOTTOM! 
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RAMMER. 



DRAG. 



SAND RAMMED WWH 
LEVELED OFF 



EHO} 



(a) fill and ram drag 



molding 

BOARD 






WORK BOTTOM BOARD INTO 
PLACE* THEN INVERT DRAG 



© 



SOT TOM 
COPE AND SPRUE PIN IN 
PLACE, READY ttJ FilL COPE 

eoTTOM OF POUR HOLE. 
ENLARGED TO FORM POOL 






COPE REMOVED, DATE 
CUT FOR METAL 



SURFACE SPRINKLED 

strutted as one piece, WITH tDfl5 " DLlS 
then the wedges and 
cleats which make it pos- 
sible to align the cope and 
drag are fastened in place 
with flat-head wood 
screws. The guides at one 
end should be off center 
so that it will be easy to 
realign the parts. The 
long wedge is then re- 
moved. the flask is sawed 
in half to form the cope 
and drag, and the wedges 
arc replaced. A triangu- 
lar strip is nailed on the 
inside of the cope to help 
retain the sand. When 
two flat boards (molding 
board and bottom board) 
of the size shown in Fig. 

30 are prepared, the flask 
is complete. Fig. 31 gives 
you a suggestion for a handy molding 
bench, entirely practical for the home 
foundry or the small shop. It*s just a 
roughly built affair of Uk-in, boards, the 
latter for the bottom and sides and 4 by 
4-in. stock for the legs. Height to the top 
of the bench sides should be about 28 in.. 



SPRUE PI N REMOVE.D 



a trifle lower than standard table height. 
This is an aid in handling the heavy sand- 
filled flask and the ladles or crucibles of 
molten metal. 

Preparation of the mold Is begun by 
placing the drag upside down on the mold- 
ing board, A, Fig. 33, and placing the pat- 
tern in position, with parting surface down 
and near one end of the flask, as shown. If 
the draft cf the pattern runs both ways 
from the parting line, the pattern will have 
been made in two pieces 
and either of these may 
be put in position at this 
time. The sand must be 
“tempered M or dampened 
to the proper consistency. 
The sand should not be 
ordinary beach sand, 
which is generally too 
coarse, but regular 
foundry sand such as can 
be obtained from a 
foundry or a foundry 
supply house. It can be 
moistened with a small 
sprinkling can. To test its 
moist ness, take up a 
handful and squeeze it 
into a lump. If it retains 
its shape and shows all 
finger marks it is right. If 
it crumbles it is too dry, 
and if it leaves moisture 
on the hands it is too wet. 
Sand that is too dry will 
crumble in the mold, 
while if the sand is too 
vret steam will be formed, 
causing blowholes in the 
casting and sometimes 
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dangerous blowing out of the molten metal. 

The sand is spread over the pattern and 
rammed down firmly with a rammer, such 
as is shown in Fig. 32. The wedge-shaped 
end is convenient for ramming close to the 
edges of the flask. When the drag is filled 
and rammed, level off the top with a 
straightedge, sprinkle a little dry sand over 
the top, and place the bottom board on top, 
as at B in Fig. 33, Rub the board around 
until it rests firm without rocking, then 
grasp the drag and the two hoards firmly 
between your hands, and turn the drag 
over. Slip the molding board off and 
sprinkle fine coal dust or parting sand from 
a cloth bag over the surface to -iid in part- 
ing- Excess coal dust or parting sand 
should be blown off. For this operation a 
hand-operated bellows is very useful. 

The cope is now put in place and a ta- 
pered pin set into the sand a few inches 
from the pattern as shown at C in Fig. 33, 
This is called the sprue pin and forms the 
sprue or pour hole, IE preferred, the sprue 
pin can be omitted and the pout hole cut 
with a sharpened length of l c-in. pipe, or 
preferably tubing, after the cope is filled. 
If the pattern is in two pieces, the upper 
half is put in place at this time. When these 
preparations are finished the cope is filled 
with sand and rammed down in the same 
manner as the drag was. The top should 
be struck off carefully with a straightedge, 

A straight length of heavy 
iron wire is used to punch rise 
vents, E f Fig. 33, in the 
manner shown in Fig, 34. 

These arc to permit the 
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escape of gases evolved 
when the hot metal Is 
poured, and should be 
about an inch apart over 
the entire face of the 
pattern. After the vents 
are finished, the sprue 
pin is removed and the 
mouth of the pour hole 
enlarged to funnel 
shape, so that the mold 
appears as in D, Fig. 33. 
The cope is now temporarily 
removed and set aside, care 
being taken not to damage the mold. It is 
best to place the molding board on top of 
the flask, then lift the cope and set it bot^ 
tom side up on the molding board, A gate 
or path for the metal is cut in the surface 
of the drag, from the bottom of the pour 
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hole to the pattern. A small pool can be dug at the 
bottom of the pour hole. A spoon or trowel should be 
used to out the gate, and all loose sand must be re- 
moved or tamped down carefully. A draw spike is 
driven into the pattern, the pattern is carefully rapped 
all around, and then is lifted from the mold. Any loose 
sand may be removed, and all breaks in the mold must 
bo repaired. If the pattern is in two parts, the cope 
should be laid upside down on the molding board while 
the upper pattern is removed. The mold is now com- 
pleted and it is only necessary to place the cope back 
in place ' n the drag. 

A number of metals will be found suitable for cast- 
ing, among them brass, aluminum, lead, tin* zinc, Brit-* 
tania metal, pewter, and the like. Where alloys are 
used it will be just as satisfactory and cheap to buy 
them already alloyed, rather than attempt to prepare 
the alloy yourself. The metal should bo melted in a 
crucible, either of clay or graphite or of 
iron. A cheap substitute for a crucible can 
be made from a pipe nipple and a malle- 
able iron pipe cap. The cap must be of 
malleable iron to stand heating. For small 
quantities of soft metal an iron ladle with 
a long handle will be found convenient 
The melting preferably should be carried 
out in a special gas furnace, such as the 
one shown in Figs, 31 and 39. This one is 
gas fn-cd and is fitted with an electric blow- 
er, The softer metal also can be melted in 
the basement furnace, as shown in Fig. 35. 
The crucible should be covered, and the 
live coals banked around it Low melting- 
point metals such as lead and pewter can 
be melted on an ordinary gas plate or 
stove. Fig, 36, In all cases a small amount 
of borax should be added to combine with 
the dross that is formed. This is called 
fluxing. Fig, 37, Crucibles should be han- 
dled with a pair of crucible tongs* Black- 
smith's tongs to which iron jaws have been 
riveted as shown in Fig. 38 will be found 
most convenient for handling the crucible 
and pouring the hot metal. 

Because of the high temperatures in- 
volved. it is most important to he sure 
that no molten metal strikes wood, paper, 
or anything else inflammable. In all cases, 
a dear gangway should be left open be- 
tween the molding bench and the furnace. 
It is also wise to work over a bed of dry 
sand, especially if the shop floor is of wood. 
It is necessary to make sure before you lift 
the hot crucible from the furnace that you 
have a firm hold on it with the tongs. Spe- 
cial precautions always must be taken to 
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offset any chance that the crucible might 
slip from the tongs and spill metal on the 
floor or on your hands or clothing. 

The two halves of the flask must be held 
together as there will be a tendency for the 
cope to float when the metal is poured. 
One method is to lay a heavy slab of stone 
or metal on top of the mold. 

When the mold is prepared and the met- 
al is molten, it should be poured against 
the side of the sprue hole so that it flows 
gently into the mold. The crucible should 
not be held so high that the liquid will fall 
with excessive force. When the mold is 
filled it should be set aside until the metal 
has solidified. The excess metal in the cru- 
cible should be poured into a cavity in the 
sand, and allowed to cool. The u pig 5 ’ thus 
formed can be remelted w'hcn needed. The 
metal never should be allowed to freeze in 
the crucible. Finished castings can be 
ground and polished as required. The 
molding sand can be used again but about 
20 to 25 per cent of new sand should be 
mixed in at frequent intervals. Figs. 39 to 
46 inclusive picture a variation of methods 
already described, Here any number of 
eastings can be made from the same pat- 
tern k but it is necessary to ram up the mold 
for each separate casting. Frequently this 
is easier to do than making up a parted 
pattern, especially if the pattern is of ir- 
regular shape or is composed almost whol- 
ly of rounded or curved surfaces. In this 
method the drag is rammed right side up 
before the pattern is placed in position. 
The sand should be a trifle less moist than 
that used in the conventional procedure. 
After the drag has been rammed and 
struck off, the one-piece pattern is bedded 
one-half its thickness in the sand and the 
latter is leveled and parted as shown in 
Figs. 41 and 42. Then, the cope is placed in 
position and rammed to complete the up- 
per half of the mold. The remaining steps 
will be self-evident from examination of 
the illustrations. The cone of sand built up 
around the sprue pin as shown in Fig, 43 
is sometimes a help when you arc casting 
from a small pattern which has a projec- 
tion extending well up into the cope. Fre- 
quently, in making small castings, the mold 
is not gated in the manner described, but 
instead the sprue pin is inclined slightly to 
form a slanting hole down which the mol- 
ten metal runs directly into the mold. 
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Type Sheets to Help Visualize 
Headlines and Price Spots 
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If you have considerable printing done* 
ask your printer to make up type sheets 
on clear celluloid showing the points and 
faces of type you intend to use for head- 
lines* subheads* prices* etc,* similar to the 
example given. With this transparent sheet 
you can determine better the space re- 
quired for headlines* etc*, as well as see 
how the type suits the page. The type sheet 
should be of the same size as the pages to 
be printed. 



number of the weight disks of various 
thicknesses can be made up so that any 
work can be balanced quickly. 

— S. J. Ganchcr* Richmond Hill, N, Y* 

Scored Surface of Washer 
Prevents Turning 

When assem- 
bling wood parts 
with bolts* where 
washers are used 
under the nuts, 
score the under- 
sides of the wash- 
ers with a file. 

When a nut is 
turned down* the 
scored surface of 
the washer will be 
forced into the wood surface and it will 
not turn as the nut is tightened. 



Rubber Hose Keeps Flags 
Furled When Not in Use 

To keep his warn- 
ing flags closely 
furled so that they 
will not become 
soiled or torn easily 
when stored in 
trucks* one contrac- 
tor employs lengths 
of lawn, or radiator 
hose. These are slit 
along one side to 
slip over the furled Hag* When not in use, 
the hose may be slid down onto the staff. 
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Lathe Work Turned Off Center 
Balanced by Weights 

Vibration caused 
by lathe work 
turned off center 
can be reduced by 
using a counter- 
weight on the 
faceplate. The 
weight consists of 
metal disks held 
in place by a bolt 
in one of the face- 
plate slots. A 



Brush Aids in Soldering 
Uneven Surfaces 

When soldering 
pieces of corru- 
gated metal to- 
gether, a tinsmith 
uses a stiff-bris- 
tted scrub brush 
to apply pressure 
to hold the parts 
in place. The sur- 
faces of the bris- 
tles shape themselves to the work so that 
it 1$ held in close contact 
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Welder’s Universal Vise Is Easy to Assemble 




Adjustable to any angle in any plane, 
this vise is just the thing to hold small 
parts while welding, brazing or soldering 
them. It consists of a steel block drilled to 
take a small steel shaft, which carries a 
C-cIamp on one end to grip the work. 
After adjustment, the shaft is locked by a 
cap screw bearing on it. By use of a clamp 
bolt the block is pivoted to a steel angle 



which is screwed to the bench. The clamp 
bolt fits in a hole in the block, the hole be- 
ing counterborcd to permit the bolt head 
to clear the shaft. A headless set screw 
tightened on the bolt head, which Is filed 
round to slip into the counterborcd hole, 
helps to hold the adjustment after the bolt 
nut has been tightened. 

— J, A. Honegger, Bloomfield, N. J, 





Teeth. Cut on Worm Gears with Ordinary ThreadingTap 



Anyone who has access to a lathe or drill 
press can make small worm gears with or- 
dinary taps. First, turn the gear blank to 
size. Then cut a shallow groove around its 
face to the same contour as that of the tap 
to be used. The gear blank must be mount- 
ed so that it turns freely, and the machine 
must he run very slowly, taking care to 
see that the blank rotates in relation to the 
tap, using the hand to help it rotate 
through the first two or three revolutions. 
In a lathe, the tap is held in a chuck and 
the cutting end is supported by the tail- 
stock for rigidity. On a drill press, it is 
necessary to put the gear blank on an ar- 
bor and mount it between centers support- 
ed securely on the table by means of angle 
irons as indicated in the lower detail. 
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Temporary Window Lettering 
Done in Colors 




Window signs for special sales will wear 
well, yet be easy to remove, if the lettering 
is done with soap and ocher powders. The 
lettering is first marked with yellow soap, 
after which the ocher powders in colors are 
applied with pounce bags. The powder 
will adhere to the soap and make an at- 
tractive sign* 



Waste of Live-Stock Feed Avoided 
by Shields on Ends of Trough 

Cattle are not likely to throw feed out of 
this trough with their noses, because of 
the shields on the ends and the crosspieces 
through the center. Notice that the shields 




tip inward, thus deflecting any feed that is 
thrown against them back into the trough. 
Also, the crosspieces tend to prevent the 
cattle from swinging their noses from side 
to side to throw out the feed. 



Pencil Clip Keeps Nail Set 
in Your Pocket 

Carpenters u T bo 
carry nail sets in 
their pockets will 
find pencil clips 
just the thing to 
keep them from 
slipping out. Also, 
a clip prevents the 
pointed end of the 
nail set from com- 
ing in contact with the bottom of the pock- 
et where it quickly wears a hole through 
the cloth if carried in the usual way. 




Large Pipe Flange Removed 
with Iron Bar 

When a large 
pipe flange has to 
be removed and a 
suitable wrench is 
not at hand, try a 
long iron bar. lust 
attach it to the 
flange with a cou- 
ple of bolts on op- 
posite sides as in- 
dicated, and use it 
as a handle to loosen the flange, — P, Cow- 
ley, Bcnoni, Transvaal, S. Africa. 



Brush Holder on Artist’s Palette 

Instead qf hold- 
ing my artist’s 
brushes in the 
same hand that 
holds the palette, 
which tires the 
hand on long jobs 
of oil painting, I 

attached a holder _ ^ 

to the palette for k palette 

them. The holder is simply a coil spring 
having the coils stretched to permit in- 
serting the brush handles. 

— L, B, Kobbins, Harwich, Mass, 






EASILY TESTED AND SERVICED 



By JACK BEATER 



^~^NE of the most popular types of oscil- 
lating magnetos, which is used exten- 
sively on small one-cylinder gas engines 
supplying power for boats, lighting plants, 
light machinery and pumps, cannot be 
tested on any ordinary type of generator 
or magneto test bench as the magneto 
has no rotating parts. The crossbar or 
“armature” of this magneto is “kicked” up 
and down on the pole ends to make and 
break the magnetic field, and to open and 
close the primary circuit. It is a simple 
high-tension magneto, consisting mainly 
of two laminated pole pieces, eight plain- 
bar magnets, two coils containing both the 
primary and sec- 
ondary windings, 
po i n ts, condenser, 
and laminated ar- 
mature. The oper- 
ating principle is 
easily understood. 

The bar magnets, 
clamped between 
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the pole pieces, sup- 
ply the initial en- 
ergy and make one 
pole piece a north 
pole and the other a 
south pole. The coils 
are hollow and slip 
over the pole pieces. 
The laminated 
crossbar, or arma- 
ture, rests upon the 
tops of the pole 
pieces and provides 
a path for the mag- 
netism to travel 
from the north to the south pole. 
When the engine mechanism 
moves the crossbar from the tops 
of the pole pieces, the flow of mag- 
netism is interrupted. This action 
creates an electrical current that 
flows through the primary wind- 
ings of the two coils. An instant 
after the crossbar has left the pole 
tops the continued movement of 
the crossbar opens the points, and 
the current flow in the primary is 
suddenly interrupted. This inter- 
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coils is made by a short coil spring in- 
sulated with varnished tubing. The ter- 
minal button on erne coil is always 
grounded to the outer cover, while the 
other button connects through a small 
coil spring to the high-tension terminal 
of the magneto. The paths 
of the primary and second- 
ary circuits are shown in 
the circuit diagram. Fig. 3. 
The coils can be tested on 
one of the standard mag- 
neto coil testers such os 
that shown in Fig, 4, 

The construction of a test 
stand for this magneto is 
shown in detail, in Figs, 5 
and 6. The channel-steel 
upright is welded to the 
steel base plate. Above this 
a small steel block is weld- 
ed to the upright lo hold 
the magneto in the right 
position for testing with the 
crossbar down. Fig. 1, Im- 
mediately above the mag- 
neto, the trip-shaft guide 
block is welded to the 
frame. The guide block is 
ruption induces a high-voltage current in assembled from ordinary square and flat 



the secondary windings of the coils that 
passes out of the magneto terminal and to 
the spark plug. The engine mechanism 
then returns the crossbar to its original 
position on the ends of the pole pieces, 
completing tho cycle. 

The cods of this magneto are quite 
rugged but occasionally become defective 
due to excessive moisture or other causes. 
The high-tension terminal of each coil 
consists of a small brass button, and the 
high-tension connection, between the two 



steel stock and spot welded together. Near 
the top of the upright a 3- in. length of 2-in. 
pipe is welded through and at right angle 
to the frame. Before welding into place, 
this pipe is machined inside to take the 
two ball bearings used to support the fly- 
wheel shaft. The flywheel can be of cast 
iron or steel and is a press fit on the shaft. 
A floating boss is mounted in a drilled hole 
near the rim of the wheel and controls the 
action of the spring-loaded connecting rod. 

The latter is made of %-in, cold- rolled 
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steel rod, threaded at one end and heated 
and flattened at the other* A turned collar 
at the bearing end supports the bottom 
loading spring, while the tension of the top 
loading spring is adjusted by means of a 
nut and lock nut. The loading springs are 
of the coiled-wire type. 

The trip shaft is easily made from %-iru 
square steel bar. It must be notched at 
both ends as shown and must slide freely 
in the guide. A crank handle can be pro- 
vided on the flywheel shaft for manual op- 
eration, or a pulley for motor drive. 

Now, in operation the floating boss com- 
presses the top spring as it moves upward. 
Slightly before top dead center the coil 
spring is fully loaded and the continued 
movement of the boss “bumps” the con- 
neeting rod upward. The latter being en- 
gaged with the lifter pin of the crossbar on 
the magneto, snaps the armature from the 
pole tips and pulls it upward as the spring 
unloads tension. The bump of the flywheel 
boss on the fully compressed loading spring 
causes the initial separation of the arm a- 
ture from the pole tips but the balance of 
the snappy upward movement of the arma- 
ture is caused by the unloading of the top 
coil spring* On the downward half of the 
cycle the flywheel boss loads the lower 
coil spring and re-engages the armature 
with the pole tips. Unless the armature 
makes a good contact with the pole tips 
after each spark the magneto will miss on 
the next revolution. Hence the lower load- 
ing spring is important but not critical in 
adjustment. 

A small Bakelite panel is mounted above 
the magneto on the front of the trip-shaft 
guide housing, Figs, 2 and 5. The panel is 
fitted with an adjustable spark gap for 
checking the condition of the spark. A 
high-tension cable and clip are permanent- 
ly attached to the panel for connection to 
the magneto high-tension terminal. 

When operated by hand the magneto 
can be tested at any speed, from one revo- 
lution per minute up to several hundred or 
more. Because it duplicates the tripping 
action as found on all engines using this 
type of magneto, the tester can be depend- 
ed upon to prove the condition of the mag- 
neto before it is put back into service. The 
tester shown here was designed and built 
in a magneto repair shop, where it has 
given splendid results. 



Discarded Broom on Horse Stall 
Cleans Pitchfork 




The annoyance of having cornstalks be- 
come impaled on the bam fork may bo 
overcome by nailing a section of a dis- 
carded broom onto the side of die stall. It 
takes just a moment to draw the tines of 
the fork through the projecting bristles of 
the broom and clean them thoroughly. If 
desired, flat-iron brackets can be attached 
to the stall so that the broom pieces can be 
inserted or removed without the use of a 
hammer and nails. 



Cotter Pin Makes Good Dropper 

When a dropper 
is needed for ap- 
plying liquids in a 
workshop or ga- 
rage, open a cotter 
pin slightly, file 
the ends and force 
them into the cork 
of the bottle. 

When the head of 
the key is inserted into the liquid and lift- 
ed, the liquid can be applied drop by drop. 

€1 Stains on white enameled stoves often 
can be removed by rubbing the spot with a 
paste made of scratchless cleaning powder 
and kerosene. 
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Gasoline-Tank Cap Altered Easily 
to Make It Theftproof 



If the cap on your gasoline tank consists 
of two parts similar to the one shown, it is 
a simple matter to make it difficult for a 
thief to remove the cap unless he knows 
the secret Squirt penetrating oil between 
the two shells of the cap, and then with a 
screwdriver or knife pry on the rolled edge 
of the outer shell a little until the inner 
shell will turn inside it* When this has 
been done, drill a hole through both shells 
to take a thumbtack or small wire. To re- 
move or replace the cap* turn the outer 
shell so that the holes align, and insert the 
tack so that the inner shell will move when 
the outer one is turned. When the cap is in 
place, remove the tack and turn the cap so 
that the holes are not together. 

— Adolph F. Lonk, Chicago. 



the proper size into the outlet A union 
nut driven down over the ball wall hold it 
in place so none of the liquid can escape* 

—Ivan J, Slretten, Detroit, Mich, 



Waste Is Dispensed in Garage 
with Length of Downspout 

Suspended in a 
convenient place 
in a garage or 
workshop, a short 
piece of corrugat- 
ed eave down- 
spout is handy for 
dispensing cotton 
waste. It is pulled 
out at the bottom, 
and, if too large a 
quantity is re- 
moved, it may be 
returned at the top, 



Flashlight Supported at Angle 
to Illuminate Wheel 

When you have lire trouble on the road 
at night and there is no device at hand to 
hold your flashlight at the proper angle, 
prop it against the can of tube patches or 
other article of similar size, A rubber hand 
around the light and can will hold the as^ 
sembly together, 

— G, E, Hendrickson, Argyle, Wis. 



Oil or Fuel Tank on Motorcycle 
Removed without Draining 



It is unnecessary 
to drain the oil or 
fuel tank when 
you have to re- 
move it from a 
motorcycle. Just 
take of! the oil or 
fuel line at the 
tank, and quickly 
slip a steel ball of 
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Water Column in Pipe Tests Leaky Radiator 
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-> i 



Pi PE, AFT- LONG 
.77 ’ NIPPLES 

- P.UB6ER HOSE 



Instead of lifting a heavy 
radiator in and out of water 
when testing it for leaks 
with air pressure, a me- 
chanic saves this work by 
using a column of water in 
a 1-in. pipe to produce the 
pressure* This enables him 
to place a radiator on a 
bench, locate the leak and 
solder it without moving the 
radiator. The inlet, outlet and overflow of 
the radiator must he plugged* If water in- 
terferes while soldering, it can be removed 
by taking out one of the plugs* Use of an 
expansion plug for the filler hole will per- 
mit quick attachment to various radiators. 
Water in an 8 -ft* length of 1-in. pipe set 



vertically will produce a pressure of about 
3Vi lbs., which is enough to locate most 
leaks. It is necessary to refill the pipe after 
each test to maintain the pressure. 



Air Cleaner on Car Generator Keeps Dust Out of Windings 



After experiencing trouble with my air- 
cooled generator by dust being sucked into 
the windings and bearings, I rigged up this 
air cleaner. Two tin cans were used for 
the bowl or cleaner part* one to fit in- 
side the other with a hz-in. clearance all 
around, including the bottom, which was 
cut and bent upward as indicated, A lead- 
in pipe or tube extends through the bottom 
of the larger can to within in. of the top. 
The other end of the pipe is soldered over 
a hole cut in the generator -cover band. 
Space between the tube and inner can is 
filled with copper wool, and the bottom of 
the lower can is covered with thin oil. The 
lid from the large can, assembled as shown, 
serves as a top for the cleaner. 

— V* Caranei, Colorado Springs, Colo, 
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Paper on New Tire Removed 
with Rotary Knife 




One service -station operator who mounts 
many tires devised a rotary cutter to re- 



move the paper wrapping. It consists of a 
steel disk Vj in. in diameter fitted with a 
handle as shown. In use the sharp edge is 
forced through the wrapping directly over 
the the beads and then pulled or pushed 
around the tire. The rounded bevel on 
each side of the cutting edge forms a guide 
to keep the knife edge between the beads. 



Tire Valve Used as Air Intake 
for Oil Barrel 

To avoid open- 
ing the screw cap 
whenever gasoline 
or kerosene is re- 
moved from a bar- 
rel, a tire valve 
can be used. To 
install it drill a 
hole in the cap 
large enough to 
hold the bottom of 
the valve, and seal 
with solder. The 
valve allows air to come into the tank when 
contents are drained out, but prevents any 
gases from escaping. 




“Skipper” — Low-Cost, 14*ft. Outboard Runabout 




Other Boats You Can Build 

*'Roiunet J *'*^7GS to 77Dt Outboard cabin cruiser; 
two bertha. Six prints $1.00, 

"Sea Saucer"— 393: 9^ -ft, sail boat. Dock, bottom 
and sidles arc 3/16-fn. plywood. 2Sc, 

12-Ft, Utility Rowboat^707; Flat bottom. Four 
scats. Sturdy ddtign. 25c- 

16-Ft. Canoe — 811 and 812: Cedar planking cov- 

ered! with canvas. Two prints 50c, 

"Arrowhead* 1 Sloop — 944 to 951- Fast sailboat 21 
ft. long, 5 ft. 11 in, beam. Set of 8 prints $1.50, 



At an expenditure of only $30 to $40 you 
eon build this trim, five-passenger ranubout , 
which is powered by a 4 to 24-hp. outboard 
motor. Its speed ranees from 9 to 24 m.p-h. 
depending on the size motor used. The boat 
has a 54-in. beam-, freeboard* 24-in. 

depth t a $-m- draft at 725 Ibs. t and a Weight 
of tiftouf 275 tbs , Six plans f Nos. 10 IS to 1023 
incU showing details of building besides 
sheets giving material fist and outirnu 4 / pro- 
cedure will be sent postpaid on receipt of ft- 

m Build -It- Yourself Plans 

Every home workshop owner should have our 
illustrated catalogue for constant referenda 
to grt ideas on what to build. Shows nearly 
all projects as they look when finished. In- 
cludes modern and colonial furniture, home 
and garden improvements, workbenches, tool 
cabinet*, motor-driven machine*, models of 
all kinds, outdoor-sport devices, radio equip- 
ment, electrical devices, toys and novelties, 
juvenile article*, otc. The only cost to get 
this new catalogue is a thwe-eent stamp. Re 
sure to print your name and address care- 
fully when Ordering, 



Any six of these plans (not projects) will be sent wpOn receipt of $1 

Address Plan Service, Popular Mechanics Magazine, 2AA East Ontario St., Chicago 
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NIGHT SNAPSHOTS 
SIMPLE AS A-B-C with 

KODAK SUPER-XX FILM 



G ETTING excellent snapshots in- 
doors after dark is a matter of 
using the right film. Always make 
sure that you load with Kodak 
Super-XX, four times as fast as or* 
dinary film. Then you can count on 
getting pictures under Photoflood 
lamps that rate as highly as the snap- 
shots that you have been making out- 
doors. You don't need an expensive 







i 



INDOORS 
AFTER DARK 



new camera for snapshots indoors 
after dark. Any camera at all will do, 
just as long as it takes Kodak Super- 
XX Film —even a §1 Baby Brownie, 




A.i* Load your 
present camera with 
Kodak Super-XX Film 




C * * » Fallow the few simple 
direction! In the FREI Booklet 

A few minute( with this, helpful book- 
let and you’re headed for splendid 
nighttime maptheli. Photo*, dia- 
gram*, Oaiy-to-undftrHa(ld directions. 
Al your dealer's * * . Eastman Kodak 
Company, Rochester, N. V. 



B , , . Vie a couple of 
Inexpensive Mazda 
Photoflood lamps In 
Koda:k Handy Reflector! 



writing to nd rr rf ijcem fjlrrfstf m £ n t r’e-rt Popular Mechanics 
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The Chemist Spins a New Yarn 



(Cofttipued from paje 3831 



v V ' 

o. ' v 

anything in nature. It can be formed into 
fibers, sheets, bristles and other forms, 
Thousands of different nylons are possi- 
ble, since many different chemical inter- 
mediates can be used, One type which 
appears promising for textile yarns can ho 
made from a dibasic acid derived from 
phenol and a diamine also derived from 
phenol with the aid of ammonia. Since 
oxygen from the air is needed in making 
the dibasic acid, phenol comes from bitu- 
minous coal and ammonia used in making 
the diamine is produced synthetically by 
uniting hydrogen from water with nitro- 
gen from air, it follows that your nylon 
stockings may have originated in a coal 
mine, the air, and the river. Other types 
may call for raw materials from the farm 
as well as the mine. But between the mine 
or farm and the dress counter lie intricate 
chemical processes requiring elaborate 
equipment and rigid control 

One of the odd traits of nylon fiber is the 
orderly behavior of its molecules. When 
the fibers are fu st spun, their long, chain - 
like molecules are tossed together helter- 
skelter like straws in a stack. But draw the 
fiber out to several times its original length 
and the molecules line up parallel and close 
together. What this means to the hosiery 
maker is that cold -drawn nylon fibers be- 
come extremely strong and elastic. Stretch 
the fiber to double its original length and 
it will keep that length; but at a certain 
point, say four to seven times its original 
length — depending upon the particular 
type of nylon — the fiber becomes truly 
elastic: stretch it further and it always 
springs back to this point. For example, 
take a ten-inch bit of undrawn fiber of a 
certain type and pull it out to forty inches: 
at any point up to forty inches it will hold 
the length to which it has been stretched. 
But stretch it to forty -four inches and it 
always will spring back to forty, or very 
near forty — for no solid material is per- 
fectly elastic. Stretched for days, “orient- 
ed 1 ' nylon fiber will not lose true elasticity. 
Nylon is the first fiber to surpass silk in 
the strength and elasticity needed for fine 
hosiery. Bristles made from large, cold- 
drawn nylon filaments wear several times 
longer than natural pig bristles and resist 
the chemicals and grease destructive to 



brushes in bottle washing and similar in- 
dustrial operations, Nylon bristles can be 
manufactured to any gauge, from soft com- 
plexion brushes to tough scrub brushes. 
They absorb little water and do not split 
like pig bristles. 

Another valuable characteristic is ny- 
lon’s habit of “setting'’ when treated with 
hot water or steam. Nylon fabric steamed 
while smooth tends to remain smooth. 
Nylon hosiery thus treated will keep its 
form despite repeated wear arid washing. 
Clothes of nylon fabric will not blaze. Fire 
will melt a nylon dress; eventually the fire 
would consume the molten nylon but the 
fabric would never burst aflame. 

Because it has good insula ting properties 
and resists abrasion, experiments are be- 
ing made with nylon coatings for electric 
wires, The wire might be coated with mol- 
ten nylon, or it might be wrapped with 
nylon yam. Doctors have found surgical 
sutures of nylon smooth, nonirritating and 
excellently adapted to closing wounds. 

Just how nylon is manufactured is du 
Fonts secret. It is known, however, that 
nylon yarn is extruded through a spinneret 
much as rayon“to which it is no cousin, 
for rayon has a cellulose base — is spun. In 
the new du Pont plant, a pump forces mol- 
ten nylon through the spinneret — a cup 
with as many tiny holes in the bottom as 
there are to be individual filaments in the 
finished yarn. As the molten filaments 
reach the cool air they “freeze” into solid 
filaments. The size of the filaments is de- 
termined by the rate of pumping and the 
rate at which the yarn is drawn away from 
the spinneret. If the yarn is to be drawn 
to four times its original length to reach 
the point of true elasticity, this can he 
done by winding it on one spool four times 
as fast as it is unwound from the last spooL 
This achieves a four-fold stretch. In other 
ways, some of them quite complex, nylon 
will be given an infinite variety of forms 
to serve an infinite variety of purposes. 

So an infant industry that promises to 
become a giant was bom out of the keen 
observation by a research chemist, not 
looking for textile filaments but “playing* 1 
with big and little molecules, that a bit of 
molten superpolymer could bo stretched 
out like a silken fiber. 
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pictures tell more than 
a thousand words the count- 
less thrills and pleasures of 
motorcycling. See your 
Harley-Davidsoxi dealer* Get 
the complete story of this 
great sport— right in the sad- 



i 

i 



HARLEY -DAV1P5QN MOTOR CD., D*pl. P, Milwaukee Ww. 

Sand FREE copy of big £4 -page "Enlhuaidsl" motor- 
cycling ttltquiae filled with pictures and stories of 
thrilling motorcycle doing*. Alto literature on new 1340 
HarleY-Davidsont, Stamp it enclosed for mailing cost. 



Kamo. ... _ 



AdcJrttt 



die of a new 1340 model! 



ff'heit wrttinp fo rtcf Cfli'ttBer-tf p/ruae mention Pojwbr jMecft-rifiicff 
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Ocean Currents Forecast the Weather 

(Continued from 410) 



agencies such as the winds, tides and 
changes in atmospheric pressure. Other 
currents and the configuration of the coasts 
also play their parts. In a deep cross- 
section of water we are apt to find a num- 
ber of currents moving one below the next 
in varying directions, with possibly a warm 
saline current below a cold and less saline 
one. The ocean is in a continual state of 
unbalance and before we can understand 
its dynamics w r e must learh more about the 
details of its operation.” 

The scientists are investigating a brand 
new field that they have termed micro- 
oeeant) graph y f an examination in detail of 
the maze of small bodies of water that 
make up a major current. There are a lot 
of queer things about the physical ocean, 
one of which is the fact that- although the 
water is salty its salinity varies at differ- 
ent times and places. Sea level is usually 
regarded as the permanent point of zero 
elevation and yet sea level, entirely aside 
from tidal fluctuations, may vary within a 
range of a foot a year. This may be caused 
by wind or by atmospheric pressure. 

A surface current produced by wind 
moves at a forty -five -degree angle to the 
wind because of the rotation of the earth 
and yet at increasing depths this flow 
swings around until finally it is moving in 
a direction opposite to that of the wind 
that produced it A north wind that par- 
allels a west coast in the northern hemi- 
sphere moves the surface water out to sea, 
causing the up welling of cold water from 
the depths. Some of this cold water may 
have left high latitudes hundreds of years 
ago and may have a higher than usual sa- 
linity content because it contains salt ex- 
cluded by freezing of ice in high latitudes. 
There are no whirlpools in the ocean 
such as are described in mythology but 
there are many giant eddies, fifteen to 150 
miles across. Some of these are located 
permanently off certain coastal areas and 
others travel with the general flow of wa- 
ter at sea. Such an eddy current may have 
a speed of half a knot and along half of its 
circumference its direction is opposite to 
that of the main current that surrounds it. 
This spring and summer the Scripps* 
survey vessel is to cruise back and forth 
off southern California, making complete 
records of the water temperature, salinity, 



density, biological life and direction and 
velocity of the currents at various depths 
at a large number of stations, Emd then re- 
peating the same thing over and over 
again* What the investigators hope to do 
is to cover the same area so frequently that 
they will be able to follow the movement 
of each individual body of water that dif- 
fers physically from the water surround- 
ing it and observe whether such a body 
dissipates in the general mass of water or 
whether if retains its density, and what 
happens to it during its passage through 
the selected area. 

For some of the work they will use a new 
type of sensitive current meter that con- 
sists of a small propeller that turns a short 
shaft through which has been bored a hole. 
A beam of light passes through the hole at 
each half revolution of the propeller and 
operates a photoelectric cell counter on the 
other side of the shaft, A temperature- 
recording instrument that will be used for 
measuring vertical distribution of temper- 
ature in the ocean consists of a long, brass 
wire mounted in a framework insensitive 
to temperature changes. Lengthening or 
shortening of the brass wire, caused by 
temperature change, will be recorded on a 
drum turned by a vertical propeller that 
spins while the instrument is descending. 

Studying the small flows of a main ocean 
current is difficult because the scientists 
may be confused by records of subsurface 
Waves that have no relationship with sur- 
face waves and that have amplitudes of up 
to 100 or 150 feet. These giant invisible 
waves are created by friction at the bound- 
aries of different currents. Other subsur- 
face waves may be created by tidal forces. 
Other kinds of periodic oscillating motions 
at different depths will be found that may 
or may not be associated with the net 
transport of water in an ocean current, and 
in all of these cases the investigators will 
have to decide which movements that they 
observe are really pertinent to their work. 

Aside from weather prediction, one hope 
of the oceanographers is that their studies 
of currents will help them to predict the 
scarcity or abundance of commercial fish. 
Spawning and the growth of young fish are 
dependent on food conditions and the 
amount of food available seems to depend 
on current movements. 
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Years of sleeping in shaded 
oaken casks gives Briggs T obaao 
its matchless mellowness 



Y OU can't Improve on Father Time 
when it comes to nursing smoothness, 
mellowness, and bouquet into a vintage 
wine or a fine tobacco* That*s why every 
pound of leaf selected for Briggs Tobacco — 



and only the blue-ribbon best Is chosen— is 
tucked away in oaken casks to slumber in 
the shade of the mellowing sheds season 
after season, while Nature works a won- 
drous alchemy, Harshness and tongue-bite 
steal away. Each golden leaf takes on mel- 
lowness, smoothness, flavor. Lazy aging— 
for months longer than lots of brands at 
twice its price— gives Briggs five-dollar-a- 
pound flavor, at 15£ a tin. Try Briggs today. 
Meet the “friend a feller needs". 

Extra Flavor 



CASK-MELLOWED 



Extra Long for 
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does Those 



Tough 

Sanding - Scraping 
Planing Jabs! 

10 Times 
FASTER 



You're SURE; tft get an “expert” finish ! 

Whether it'a wwd, metal, atone or plastic* . . . . - 
whether it's A fiat Or curved surface ..... whether 
you. want to Jjan-d, grilnd:, polish, buff, remove paint at 
varnish, or sharper* tools- — let GUILDSANDER help 
you! It's lifiht- weight, easily portable — yet it’s nolidTy 
nvade by sanding machine experts 1 

Even an inexperienced user is sure to get a clean, 
smooth, * 'expert” finish, because the high speed endless 



GUILDS ANDE R soon pay* for itself by helpma you 
MANY tedious, difficult, disagrees! 



abrasive belt leaves no swirl*, no scratches 

lpin 

ible jobs 

10 TIMES FASTER— and a hun- 
dred times easier — than can be done 
by hand ! Try out GUILDSANDE.R 
for yourself — or write direct for price 
and full information, also names 
of nearest dealer. 



SYRACUSE GUILD TOOL COMPANY 
1740- 3c No. Salma St* Syracuic, New York 




_10 NEW SETS OF STANLEY PLANS-. 

Each set includes five interesting 
things to rruil-e, Complete itutnaciion** 

Set No. 1 Hanging Shelves 10c 

Set No. 2 Lamps ............ 1 Oc 

Set N"o* 3 Traya ■ , . ■ + ., + ■-, + ■ lOo 
Set No, 4 Tables and Stands , . . . . . 10c 
Set No, 5 Book and Small Article* JQc 
Set No, 6 Flower Pot Holder 

and Desk Articles , . . . Iflc 
Mirrors, Footstool and Table 10c 
Magazine Stands and Tables 10c 
■Chest* and Boxes ...... 10c 



Set No, 7 
Set No. 8 
Set No. $ 
Set No. It) 



Smokers* Stands *., + *■* 10c 



Select the sets you Want j send 
cfiecit, mort&y order or stamps to 

STANLEY TOOLS 

&m£J0K OF THE STANLEV WDHH5 

123 Elm Street. Mew Britain, Conn. 




DON'T THROW. FDRNITURE^ 
minor*, gLuswirt, etc. a viy... repair 
thejn with RogefS Gin* -.m alcci Lhcm. 
a* (god as new.,. Rof.tr* Glut is nidf 
>Q use bd 4 Wnrlia qufetfctj — Jlayi pur 
laager betauss it is stronger. StLIs Ilk 
Hid lip m tube, jH dr tan at ti a rdware 
starts only or send 30c for full -size jar 
and yen reteiTt a Fftt PwjtCl tiwli 
fcivjOE lit* ideas, new plan* fur mah- 
i i:.f, uulul Jrtiflei-— to Dept 13, 

HDUtt CLUE CW1KI HMISkr. HJll. 




ROGERS 

Me but LIQUID FISH GLUE 
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I&g'Himters Wage War on Insects 

(Continued from page 372) 

known in both Europe and Africa, but not 
as a virulent pest. No information had 
come regarding it from South or Central 
America, nor from Australia. 

With this evidence, meager as it is, and 
a map of trade routes, scientists can go al- 
most invariably to the undesirable alien’s 
home. The finger of science indicates a spot 
where trade routes of Africa, Europe, and 
western America cross — Australia. There 
a searching party is sent. The task is 
not simple* Often hundreds of square miles 
must be covered. Paradoxically, the insect 
pest is seldom numerous in its native land, 
for its enemies have kept it In check. So 
jungles have to be crossed, wild beasts 
have to be braved, fevers endured, while 
the very grass is examined in hopes of 
finding the creature. 

You hear little of this side of the story, 
for these men are scientists, and however 
hard their task, they consider it only inci- 
dental, It is only after much wheedling 
that you can learn of the way one party, 
deep in Africa, encountered a herd of 
stampeding elephants, or the night a lion 
crept into camp, burned itself on a car ra- 
diator, and proceeded to wreck everything 
in sight before a bullet shattered its brain. 

It’s the bugs that are important, you see, 
the little creatures and their parasites- — 
those all-important parasites — ■■ which have 
to be brought home so carefully. 

Once home, the rest is easy. There all 
facilities for raising bugs to full maturity 
exist. The bugs go through the first stages 
of quarantine and if they develop no dis- 
eases or personal parasites, they are lib- 
erated into a sunroom, approached by a 
long, black corridor, illuminated by one 
overhead light. Upon opening a door, this 
light goes out. Bugs seek the light, so they 
stay in the brilliant sun room, surrounded 
on three sides by glass, rather than escap- 
ing into the dark corridor. Here they are 
raised through one or two generations, and 
then several hundred are gathered for fur- 
ther experimentation. They are taken to a 
private room, and placed in cages contain- 
ing varieties of food. In another room, the 
same food may be in cages, but a different 
temperature is maintained. In another, the 
same food, but a different humidity. These 
tests go on until it can be determined the 
conditions best suited for mass production. 







POPULAR MECHANICS ADVERTISING SECTION 



119A 




$200 My Firtt 

Wee IK 



. . • flow in 

my OWN 

Bu$ine$$. 



MAIL COUPON 'KOW 



I VON SCHRADER MFC* C(X 
J JOi PI,. Racine, Win. 

Send cH onre (no obligation) your Mid Ulusr rating 1 

[ njn-w3LrtliiT ?lth1 tel linn bow I can own my own txsmrniiirkt I 

! IjusUia^m how 1 run earn larcc proms at prices SH>fo-w other j 
1 MinihiHLn: now l ctlii become niiAndally Independent in n abort j 
I ilmc; and how I cun jpsiy on eiLRy terms. 
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Nnmc |l 



t 
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I 

| Address 

I 
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stale, 



Would you, too, like to own a business where 
il is possible to take in as much as £200 your first 
week as did L, A. Ea^es in his new business? 

We want a reputable, honest man in each 
county* This man need not have any special 
experience or more than ordinary ability, but 
he must be honest and courteous. 

buch u mail WC will Ktarl ill btidlnera for himself, You 
enn make fur above avonpp profits in this rug- washing 
busim :'*’.* — ll niKli^KrLLi 1 a. 1 nil your uWli. Many l-urli 

SU25 to S2QQ per week— some coneklcrably more. 

NO SHOP NECESSARY 

Tlic rug-washer cleans nigs like new lira the eiwloniur’s 
floor. Anyone enn run it. Elect rkiiy dot's the work. A 
quick, thorough and lii^kiv-i'lliii^jit method that bring:* 
out the natural beauty of Boor covering*. 

There artr hundreds of ciyUoiijerfi -in ymir vicinity ami 
tn-arby towns. The business growu staudUy. Simply wash 
a few riLpn or carpets. The-w customers tcl[ others and nUo 
pil'd yuu thdir future work. Sciun vena will have a pp-'S- 
pe roua year-ii ro u iu l btudnesa. Send coupon for booklet 
explaining everything, 

“Pr oiit« Pay for Heme 1 * 

Harry Hilt built- atari paid for n home from rug-wuslur 
profits. His first day’s bunine-w was SSU. Another man 
writes, "Made WO in 111 hours.’ 1 A. L. Miller says, "Have 
li nil rug- washer d years — have earned rus higli as SSQ n 
day." M O. Mulmin urn- turd .i dun-* tlm tusr, of his machine the first 
two months. You, too. can enjoy a large income, 

VON SCHRADER MFG. CO., 103 PL., RACINE, WIS. 



‘Werera Cotjtplaint 11 

C. J. White saj/s; "5100 business in. si sc days- — 
never a complaint," That in the nirc;st part of 
[his business — every rns turner is more than Butis- 
tii'd Plains and blotches disappear and vivid 
Coloring* ruid freshness in faden floor coveriugH 
cume hack, 

EVERY MACHINE GUARANTEED 

You tLiku no ri-k, The^v machines have been 
manufactured since 10 IS and nre used by the 
United Staten Government and by many of the 
world's Ijirei-^ ju it els. They are fully til AllAN- 

TEEU. 

EASY TERMS 

The complete equipment in ineipenHive, A 
reasonable down payment- brings evorvthitiR to 
you and the balance is paid monthly. From the 
'!;Lrt, you lift vc yrmr own business line Mini in 
profitable and of which 
you can Ijt proud. 




HI u-a vi- r, arrianJ ugly improve ii galviuu 
h I n r. Tough > t, 1 cm ger-iastlnit Cupper-' 

1-ii-^rlEij SliM'l, Law Faclarv pricai, 

WE PA V FftCIUHir. E ; ;1 r fit, Poultry 
and l^wii Fence; Steel Pu^U, Oatea, 
Uarh IV lire, Electric Fence, Poultry 
Supplies, Painty, Peering, IVrlto- 

\ KtTSELhSAN BROTHERS 

lUiiiiJ Ifvft.Oi M«jn«En. Indiana 



DO YOU 



i> AM a new business 
profession of your own, 
with Li 11 the trade yoii rati 
attend in? Then become 
ii foul correction jut* and 
in a few weeks earn big income In service fees, — not rctediral 
nor chiropody- — etny terms for home trainiht. uo further capital 
needed, no goods to buy, no agency. Established 1SQ1. Addrewi 



Stephenson Laboratory* i Back Bay. Boston, Mass. 



MAN IN EACH TOWN 

To Plate Auto Parts m 



Refipefinr?, Bieydtfl, Fill urea. Mirrarp, by late method, 
Simple plan of manufacturing: at home starts you IN 
GOOD FAYING BUSINESS, Write today fur FREE 



parti cLtlum and proofs. 

GUNMETAL CO* 

Ave. m 



Decatur, Ilf. 



KINKADE GARDEN TRACTOR 

and Power Lownmower 

A Prtidical Power Flow and Cultivator 
for Gardeners. Suburbanite^. Florists, 

Truckers. Nursen r mcn, Fruit Growers 

tow Prices - Easy Terms 
American Farm Machine Co* 

105S 33rd At. SE. Minneapolis* Mirm. 




Catalog 

Fret 




uru/| Fishing tuecs, fiction, ihrlltPi — n cn1l*'cti.on 
1"^"* * nf (ttc ycflr'pfc h«-il iirtidt-R in di||t4l l-n-rui, 

Foiled by Wiicauiio Cil Johnson, matiicr fifl-hcrmnn, 
tnrlu.u-M, churl, o ( record o utrbea. Akn valuable 

Fmalirm nn oulljniirii jtiqI-i.t*. Sent fret J W'i(* 
MOTORS, llll Pcrihlrtf flpJft, Wauhpcin. lllmoia 



U'Juut wrfttttj tu adeerfwers jdcaec merttfon, rajryfar Mechanics 
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MAKE UP TO $25 PER WEEK 



riGK, ^ 

$ U ^ 

Torture Chambers of Industry 

( Continued from | |ge 415) 




• Let tiH show you how 
1,i t build ji permanent anil 
profitable business of your 
own — sharpening lawnmowcra. Most men earn up 
to $25 n week. Roy F. Slier, Wise., writes, “1 paid 
for my Ideal Sharpener in exactly 3ti days and nave 
to date sharpened 200 mowers at $1,25 each. I live 
m a village of 500 people/’ Howard Hellen, Mltitn, 
writes, *d sharpened 745 law a mowers, sold 00 
used mowers and grossed SI ,000.00 from April 5 to 
^pt. 15/’ A. M* Larsen, Ftah. writes, " We average 
9 lawn mowers a day.” ("has. H, Chism, Ohio, writes, 
“I have had as high as 30 mowers come into my 
shop in one day, ' 1\ CL Armour, Pasadena, Calif,, 
writes, °\Ye get $1.00 for small 4-blacle machines, 
$1.25 for 5-blades, $1.50 for large mowers/’ 



GOOD LAWNS Require Sharp Lawnmowers , * , 

Cash in Maw! 




With the* TrW] Sharpener, it fnkn.* f*nly n i>w minutes to mncikr; 
ii jl uld dull, bmdly worn mowur l'lbC Like new. St j [ (hft mower in 
the Ideal. make * fa w simple adjustments, find the machine does 
i be rv«t. tihurpviii uny mower to a iwrft'ct edge in 15 to 20 
minute* — uaufiJ charge Sl.UO to SI. SO, Customers cornu back 
vL'ar aitor year. Positively no CJtperitnce nrrpfif-ary, Alturb to 
light floeket. Start in your basement or x&rnge. Wotk in s\tun- 
titilO only if you wish. Attachment:* for erinuding Hlcfltr?:, j?rrih* 
sheara, hedge shear*. airkfra, scythes, a nil ales. FREE CAT' 
A LOG tells Culiiptelr *1013*. 

THE FATE -ROOT 'HEATH COMPANY 

340 Ben St. PLYMOUTH, 



The automobile you ride in withstands 
abuse on the road because it has been sub- 
jected to much greater torture than it will 
ever receive in service. There is the “Death 
Chamber," where engines are run to de- 




fer more fftnn nine years f^trse fans have run, mmtvr 
and summer, rwn or slime, an laboratory roof 



struct! on. With throttle w ide open t a motor 
roars hour after hour, until the manifold 
is cherry red. Finally something rebels, 
and the engineers hold an autopsy that 
will enable them to design a still better 
motor, 

There is an underground armored pit 
where a flywheel spins 12,000 revolutions 
per minute or faster, until it bursts through 
centrifugal force* An automatic device in- 
termittently pushes an automobile starter 
button; it takes 60,000 such starts before 
failure begins — the equivalent of ten starts 
a day for sixteen years. Springs are tested 
by continuous dropping of a thousand- 
pound weight on them, then suddenly re- 
leasing it. Today's springs rebound from 
such a test half a million times without 
breaking. The front-wheel suspension 
parts are tortured in a machine that pro- 
duces a combination of shimmy, hula, and 
rumba. They've reached the point where 
the parts tested outwear the machine. 

The most brutal test of all is the “Belgian 
Roll/' Here a car is mounted on sets of 
drums and chained in place. The drums, 
with lugs bolted to them, are revolved 
rapidly, pounding the tires and causing 
constant spring action and car movement, 
similar to the roughest “scrubboard” road. 
Ninety hours of this is the equivalent of 
100,000 miles of average driving. 
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Dropping 200 pounds of metal On sCaf of tetephon* 
booth rvpoattdly unfi! screws ore torn from wall 

molishes thousands of tableware samples, 
to develop long-lived crockery. There is 
a walking machine that tests the wearing 
quality of shoes. Shoes fitted to artificial 
feet mounted on the spokes of a wheel 
walk along a belt until they wear out. 



Will the hydraulic lincfe ahd brakes car- 
ry pressure and the whip of rough roads 
for the life of the car? A breakdown de- 
vice whips brake hose around like a jump- 
ing rope at 850 revolutions per minute, 
with 250 pounds of hydraulic pressure in- 
side the hose. Stock equipment now stands 
up under 150 hours of this punishment — 
equal to 100 >000 miles of fast driving over 
rough roads. A torsion machine twists 
steel bars used for axles completely 
around, not once but twice— and then some 
— before they fracture. In the "'Rocky 
Road to Dublin"' test* weights of 155 pounds 
are bounced on seat cushions l t 20Q times 
an hour, until the cushion comes apart, 

In the National Bureau of Standards in 
Washington a massive compression- ten- 
sion machine subjects specimens to 2,300,- 
0Q0 pounds of hydraulic pressure. Safer 
buildings and bridges have been made 
possible through hundreds of tests on this 
machine. 

There is a dish smasher, much more ef- 
fective than the newest bride, which de- 



STANLEY TOOLS 

DnfuwtsflTM Stanley Wot*s. 105 Elm St., New Britain, Corn, 

THE TOOL BOX Of THE WOULD 



Staid ey S crew Driver 



No. 25 



BLid'-! tempered entire length. Rc* 
ccsics in rjjed into butt end which 
is d; i ven into steel bolster , , . 



Doisci are swaged into 
blade re cesset , Fou f 
wingi ate judged or 
tide oi bolster. Blade 
no«.! locked into bolster . . 



No. No. 2* 

Small Standard 
blade blade 
parallel and tip 

aided lip 



Bolster and blade are driven. 
Jntu handle securely by by j 
dr at: lie press. Wingi loci into 
hardwood handle so blade can* 



No. Tf 



-rrn.i IE 



I ■ -i Je 



Hi feu 



not twist. 



TLi* patented coiiitraction 
makes Lt possible to temper 
the blade its entire length, 
providing greater strength. 
Stronger* better insulated, 
and with accurately machine 
cross-ground tips, the Stanley 
No. 25 Screw Driver is made 
itl S lengths, 2 Yz" t(r 1Z"* 



See them of yonr hardware afore, of 
turtle for Catalog 34 $ which describes 
all Stanley Tools* 
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$10— SAVED per dollar 
spent — a fair average 

for SMOOTH-ON No. 1 



Smooth-0 n No, 1 has a. value 
far out of proportion to its 
ridiculously low material and 
application cost, and invariably 
pays n very high return to the 
householder who doe? his own 
tinkering. Home mechanics ap- 
preciate the ease of making 
Sm oot I i-On repairs ■; without heat 
or special tools), the quick readi- 
ness for full-capacity service, and 
the reputation for competency 
which these repairs give to those 
who make them. Every one likes 
the speed with which n Hiuooth- 
On job gets things in good work- 
ing order again after a break- 
down nr leak has caused annoy- 
ances. 

The performance of Smooth- 
tin No. 1 has been stepped up to 
meet every demand in stopping a 
leak nr tightening a loose part, 
and recent changes in the com- 
position also make application 
easier than ever, t sed judicious- 
ly, Smooth-On No. 1 can he de- 
pended upon for a repair that is 
perfect arid permanent. 

All that would be used m the 
home in a year usually costs less 
than the saving in a single sim- 
ple application, and if you fail 
to utilise Smoot h-'f >n economies, 
you overlook one of the best op- 
porturdti.es to make household 
savings. Keep Smooth-On No. 

I siLdthcSniooth- 
On It ti tli! b oo k 
i ei y o u r wu t k - 
b«-n.c:h. Thti help- 
ful advice, iu- 
at ruc-t i'j'ciH, it ml 
Working clirigra trui 
in the booklet 
afford a reliable 
guide, bitacfl 1 1 h in 
jtrrfjil engineering 
practice. 

if f. i SmQftth-'Qn 

Arp, 1 in ?-“M. iff ? 
or ft^h. rvi'j /rout 
f hit r 4 U'nrr afojv 

trr dirttf fntm Tiff, 






Radiator Leaks 




Fire Pol Leaks 






Furnace 
G n Leaks 



Write for 

FREE BOOK 



SMOOTH-ON MFC, CO., I>*pt. 37 
57J Cummuniimw Avc. f 
JiraeJ ( N. J, 




Pri'L'kSU •a ml Sm. inE.h'4 1 1* Hupiilr Ilncifc. 

Hum 

a tin . 

MO 
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Making Monty with Hens 

(Continued from page 405,1 



matically at constant temperature and hu- 
midity; the only human attention is the 
turning of a crank to shift the eggs. 

Before they are four days old the chicks 
are either shipped to battery operators or 
sent to the starting cages on the Arndt half 
acre. In these cages, three feet by six feet 
and twelve inches high, 200 baby chicks 
snuggle under an “electric mother,” a wire 
heating element that is as comfortable as 
a hen. The first thing you notice In the 
nursery is the red windows. Daylight shin- 
ing through them gives the chicks a red- 
dish cast. You'd think it would make them 
see red; it does just the opposite. Cute 
little things, these chicks are cannibals, A 
bit of red comb invites an investigatory 
peck; a drop of blood starts a tiny riot. 
But in the red light from the windows, the 
red comb and the droplet of blood appear 
white and attract no attention. 

After four weeks in the starting cages 
they move to another battery accommo- 
dating twenty birds, where the pullets stay 
until they he twelve weeks old and the 
cockerels stay about four weeks; then 
they're one-and-a-half to two-pound 
broilers, ready for market. In a third bat- 
tery the pullets, twelve in a cage this time, 
stay from the tw T elflh to the twentieth 
week. Then they move into single-room 
apartments to stay as long as they pay the 
minimum rent, a dozen eggs a month. 

Thinking the hens might appreciate mu- 
sic in the factory. Mr, Arndt installed radio 
loud speakers. As a “control” for the 
experiment he turned on the radio one 
month, left it silent the next: result, three 
to five per cent more eggs during the mu- 
sical month. The ladies of the hen house 
prefer organ music, and do their very best 
packaging on Sunday mornings. 

In the country, hens work shorter hours 
during the dark days of winter. In the 
warm battery they work a thirteen -hour 
day winter and summer; time clocks turn 
on the lights. Production stays level the 
year around, and you have more fresh eggs 
to sell when prices are highest. Mr. Arndt's 
latest stratagem is to turn on the lights for 
an hour at midnight and serve an extra 
snack. He believes the additional meal 
will step-up egg production. The hens 
seem perfectly willing to lose an hour’s 

(Continued to pace 124 , A) 
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New Buyer's Guide 
for Power Tools 







F A SY TERMS 

The com ptete I i nc cf Del ta 
low-cost woodworking 
toola — dawa. loathes, DriLL 
E ‘reffisea , Shawe-i-*,, Sanders, 
Jointers, Grinders^-- is 
now available on liberal 
extended terms through 
Delta tkatera. 



If you ire interested iii power tools for your works hop— there are vital inside 
facts you simply j wait know before you can make a sound decision. These facts are 
now available to you in the New 1940 Delta Catalog which, not only lists the com* 
plctg line of Delta Qu .L [ i c> ' power tools— but shows you the iraporcact points to 
look for in all power tools* It explains the advantages of 
'diamond- boring" of bearing seats, ''pre-loading” and 
correct mounting of bail hearings and " sealed -fordife” ball 
bearings. It illustrates many hidden features of design and 
construction that make for long, better service in power 
tools. It takes up the major power tools anc by one and 
analyzes various types of design and Shows the advantages 
and disadvantages of each design. It shows you the features 
you should look for in selecting power tools for your 
shop. Truly this new L£JdO Delta Catalog is A BUYEJTS 
GUIDE— crammed with useful information that every crafts- 
man should have. Send for your Free copy today* 

w^mmmmrn manufacturing company 

111 P I TU P«Rt.A340 

UillH 600-634 E* Vienna Av*., Milwaukee, Wit. 





fill. Universal 




Tractor 

> nil pie**. cUbo, cultivate* avu . haul. do 
belt norNr. f« about 3 a day, Safp, 
trouble-rift long tile. Niv pkv I i Ft* new 
reverse. Hundreds u*nl. Save by buying 
from Oiftkrr. T^n weeks tiial, FEETE 
cats! oft, Write today. 

PIONEER MFC. COMPANY 

Dept, V M West A I Ha, WLi. 



N EW Orindinq Attachment 



Fee r to IS" Metal Uth«* Build It Yonr»lf* 

At InL w trtfcluliin lrlq,l*r Within yoor maena- Vomit* 
i'Ji by (iniilunj «i P t .„■. , in.-l..-..-.l: ia^un. 1 *. an yousr nwa 
Uthn. HURON" hauillw Iwilb, inJrr.nJ and *FiniS_m*. 

Ai^wicm tv .WMLiy, Mirrar 6ii>*b ohtaJuc-d. Ormili 

tilPij. pi rid ni , J, . jFhl ,. r ;j. hud 1 -r tuft, taJfi, JiK*1 

.'i-lLir pe :, i Hlf-iTf, Pnm 

J-klli- ?:lara iibIuB.i; gtrWH &l Cit h*r u«i, fur ItOin* faik^ 

*l»pt. inr^i'". mmliJnv vbni* Write iat i'V-i't! 

fulmar end fwU infar mhlkin, 

Huron K*tliln* A Teal Ce.. Dept. B-3. Yale, Mich, 




bml, 

M-rchirad 

CllllflM 

Ofliv j gss 



JVeus Adding Macitin 
Fits Vest Pocket I . • 



Aulila. subtracts nrwl multlpUm up to on-v dlllon. Wolffh4 r 
tjlily -1 (Hjn.’fa, r^crt a Liiy-*- ulrOuU EUAmrilre. ■Al.i.'nJuteLjr 
amlr.-HU, tff. M, -:4r.n-: co ortlnt, stnr.-:i, h.irncs— 
wjtrrcrri 1 flftlin' S *ni u— r|. Wf il C cmk-Hf .V Ffl££ AfilFHT^ / QnH 
, L i | e cuTr-r flr.-l Mnnrj'-!hJjib.ir,j; 1 *' Lbii , nui,|iij^_ 

VE-PO’AD, Dept, m, 3 A 3 W, Monroe Si., Chicago 




BURN YOUR NAME ON TOOLS 



AR tOORAF 



PROTECT YOUR TOOLS FROM THEFT 

lVi-Llv will, e’rrtrlrdtr ti.T MWn r.f de»'fjl l u II.* 

lnrd>-<: erjJ fWst Harli nr.d mpirirmrn.ict, ar i«t 
liae-L i ! ! r.0 ifiri’il r- n F'prr n|c|, [„,! ,f LfF-jrll 

Compute Outfit S 3 , 50 — filUM a.-mhsr* 

lnw:F,'i!,t IL|ii>LF«ttd cjrcuUr Lrpa, Wit* umr. 
“■ T*al. H.nted. 

^ FIO (TO., 3337 $. E. Sfirk Sl„ h? J!in4. (ft. 



AtffrnEi ■ 

ajucaiiRjif 




<ras:ix®*> 



Big Money for Workers 

In Home or Shop 



CUAIEAS'TE!^!} hinfijiijnt wflUrproniinn. OuJ^c ■ nl;i icd 
Cdncri*T^, flravwtonw, filfl*. wiJl* r floor*. Uvn. tfflniiLHy 
pottery. New method. Use only r^nd, cmrirDt, rhtfip 
punterisildi. Opaietpr* wiminj. Full op twirl |Lmri. Nu k k i 1 1 ri“ 
yuirpii Iii*; r.!iJi»j>(i«. btmLEaL. ni t* t Jii I ^ !>r latiunpa or vuni ■, 
HATIOH A I, POTTfRISS CPMPANY 
OepL S. 13 W. 2fith St. Mirmnpaliii na,nn. 




G U ITA RS 

FREE 32 Pact Catalog of World J’ftirious 
''Xatiot^ftl' , Electric aud Aniplifying GuitJird, 

Be Popular and Play Ore of These New 1940 Models 

Write Today. A r fl Obligation. 

Hilifitil Debra Carpartlton, W W Peerli SU Cbicin, II, 




MADE $102528 



in 9 Months 
with the 




_ 9flr 

FOLEY 

LAWN MOWER SHARPENER 



Jt A nubctanhl] lilcrS'iiSC Iti firing IrtJls CaCh 
beyond any doubt that t uipy (irlnden ri-n very aaiiifiiciory 



year, urova* 

iy (.rrindere no very &atl i tuii 

work. We havr ffrouml 73;i mowe™ i<lncc February 1 to 



date. November 0., Our lutul rcitrlpta on lawn inoWtr &ervi(re 
alono ■riurlrug that period hiv? arnesed m i 1.02 5 ..00, The 
wt Villi I tiff price of ftrlndlnj; anti jidjiWtinE sorvicr- Is SI. (XI and 
S 1. r 25-”rt?piLirs ami parLi: extra,""— w . A. TiiSip. 



Phocuit, Adz. 



You Too Can Make Big Money 



Fnt ptarr tcll^ ruu hn™- tv rtJirt. The Fokr Jjn-m-r PKs#p-h*(' ftifh. 

' t Ihv 

1*-F 



D-at prri^rl n-ork Q,jktl^ nail w*3y. liu flST.rr irr.. r- np^-linJ, Sl'iii-ly inj-l i h« 
nnj™ 7 !™ is th* markisiv nnd. turn on Ibv power. L'vm hinn 1 wfwtem 



r-,C'«<r J.ict'jr k*. t$bi,rpen.i nil *ii» and ij. |j«d m It it 3ft mir.utrp- 
S|Milil dflpr: Hr i-hii.cr.r far (TUidinx diM, -Ir.. inrluded 

h'KJ-IK m LLti J :,Lt ;. !.,i .M:mrr f-h.-.r |. . n--.- a> liur Mfrfrrb.1 CWer. briajk yen 

tniHriMP tlm VWf nrunqd. !?*eh| i ihlihjil [uitij-. 



! FOLEY MFG. CO. 



157*40 Fatty Bldg 

Miiwi»paiit, Mlfi 



:■'! 



Hend Free Plan for mating mcniey aharpeninff Itiwp 
and Special Oder on Ilia Foley Lawn Mat 



mowers, I 

mwer ^nurpeper, ^ 



XntnO. . 
Addreflft. 



__l 



fTAfti trritfno to advertiser® plea»e mentiOK /"ojjuiar Mechanics 
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JUST YOU I WO 

IN YOUR QiNOE 



• The rustic of leaves in a whispering 
breeze, with the light of a moon for yoor 
mood. An Old Town Canoe is a world 
of your own * * < your passage to peace 
and contentment. 

The dip, dip* dip of a Redskitds pad* 
die takes you through quiet enchant- 
ment. Paddling or resting, it’s steady 
and strong. It’s sturdy and easy to own. 

rorc fATMflft *W« >u fcj» & «f <Wm 

bNIHLUU 1or pBt | l[( |^ p ,UiTiK or out- 
Als* OnibDin] Boats, trul u ■! i ■■ pr hiff 
flJl-WOdd family boots. UdoLuiU DinfdlUl. 
’H Hi*, todai. Addti‘Kj Old Town Canoe Com- 
P an 7k 033 Main Street, Old T<nm, Maine. 



NEW STREAMLINE 

WITH LEVEH 
Ha no Hu vr 



BENJAMIN 



AtR 



RltLES 
,22 




HARP ACCURATE SHOOTING WITH GHAttBEftED AIR 

V I>1* 1JH1 HU Ittk INmlil. I3FN JAftl l*t AIM HIF|.t WITH I F V f i( FI A N [I 
PUMP jntvlitrt. lit hiinu *(■ ju.i iiHnkmg 4,«<nd thehraiMor 

il I II P-Friq , lullin'), tlunlinfl, *ti,. 3-1 li'wc.L lu^i. Hi i ij-cl ...g tmtr ! 5 - ■wl.U'i 1 1 
lT, i du,n Hic|ing Hin PflL^UHi: .i ii i ,i xaiiri ninnm>wm pawn* ami -kcij 

riq i T*jji p,nrtH,it^ to I , Hj.r !i i;'|rj liiin-g wplhi)u| | |, I l.yc GT rBCUll 
S±raaJ* Shot 6 H iT , FD , H» i,lm lei- BS | 4 ,S(J, Hi iH-d Cal. i Z or 1 r i Si ru I# 5 hti I 
U.'iO Aik iiiii iJ c-.slc i" All )biiHt them or write ter E 4 iiii|»r«rti|Htilkii 1 l,iii 
tJirgieiv Ind IjlHigpri qt I P Ml I. il t ui| LI r ■ Li il- Ul 4 . 1 1 h i* BbtA k* A <■ i: ri 1 |i 1 n 1 1 . 

Iln* m BENJAMIN Al j? PI 4 TOUS fu. N»i| And t.B.*ll , a mr. WHITE rdOAV, 
hlnj A yriN Ain bifu cd,. is; mahioii st., st. loui v. \iy, u. v. a. 




ONE-MAN SAWMILL 



Af dill* l*pjp. iKm 

Ihu, nv«r, 
e'l Jt>< mi 




TURN TREES I NT 
MONET WITH A BELSAW 






TJkiPPC impai-lLt™ ; 10 P IS riml 
20 ft- ACCUr&UI »« ■N , U'r 1 tS' t ]»h.ttiVfl 
dop. Fdiusd dt fW' vf f r (red, Huns on linw 
power— Many wi.iti m**- uJlL auto engine. 

Pays for itoolF <» jiifc’y— . f- It (rt etrairncf- 
tlftl iwnriee i-voirwh !'.••• W»u- Pd- IfIF lUJIltWfr 

handhoolr ^italp^i "f nulls, .v.is>|iIil l s, trail';, 

MiVb 1 tatile^a and v, i nrU , , , jj , ■, ju i g | ■ > i ii , 

HaKaw ftljthln.ry c IJ, , HS ] t , U Dn ■ Hi ,*11 Bid fl _ r « □ n ■ n * CIP V . Ms. 







CIRCULAR SAW * 



(.Outran t? Ara C-0. 0, «Jf) 

“ L Th-c- lilj'rnaki'r' ' Saves hmnr; ■ J ' trill ■ 
«ns tl n ri d F 4 iw| n-e . *" duMNlPiibli -i 

rltr sunt ct s-scul IiIaiIc, iilLJr'i, in-ur. 

I nil* -irj .1 •' ’ | IH Ilvti lid'lc ■- lj .1 1 - 1 - 

able so ItmL i.oi-h' i- ■ upr In | ,r I In - k may 

1)# nit ipiere* up to 3" liy ini'nLi 

AlJiL-kl. IJ saw : ... Pi .Hl<: Lilli I f 

,-iiij I.rr-N ri if slide, il, .i vt Iran A ■ ! ju 

nlil? ni'iiiiiK rente, ■ :■!.>■■ * tp: ■ .itlp ; i-.-l !■■ 'i 

or fun rc-funtt l-r I' r.m s-ci itiliiIu i 

-cii ini yiSfi prk» untnl ill! prim. tSJ: 2nd, 

* ILril fid; 41 i i hi rr r,,l llii :l niirtriiiuidiM] prjte.li 

Cat Dliiitr. •-■ ■ chi wit itHiJ Ll.ir. Jl? kg'*, JH.SU. SN.iU: 

Sharer with '!■ I'e-innis. t^l l^rjll ftw iimi islfMtr 

eqijiyi|i*d LaU-ej. ■ end t* lift: Sunder. SI: irtc. Sold 
Order today or n ■■■ •! eoid Per CdLaJiKi 



i S K M^iil Products Co. 5 Commercial Si. Rochester, M r V. 
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sleep if they can spend it eating, It T s like 
a midnight raid on the icebox. 

Like any business* the egg factory has 
its problems. You have to sell the eggs. 
You're better off near a big-city market. 
You make more by selling at retail to 
neighbors, or at a roadside egg counter. 
The large-scale battery can make whole- 
sale contracts with big users: hotels, bak- 
eries and ice-cream manufacturers. Some 
day industrial chemistry will find new 
uses for eggs, too. Here’s an odd one: rot- 
ten eggs, the yolk of fertilized eggs which 
fail to hatch, are used to tan kid gloves. 

To give you an idea of costs and profits, 
here are Mr, Arndt’s figures on a year J s 
operation of a 1,296-hen battery. The orig^ 
inal investment comprises a fifty by 100- 
foot lot, figured at S62.50; the building, 
with hot-water heat, ventilation and light, 
$2,500; 1,296 cages, $1,879.20; 1,296 ready- 
to-lay pullets, $1,944 — a total of $6,385.70. 

The year's estimated expenditures he 
lists as eighty pounds of feed per bird, or 
fifty -two tons at $50 a ton, totaling $2,600; 
replacement of culled hens at four per cent 
per month or 622 pullets a year, $933; de- 
preciation allowance on building and 
equipment, $312.92; reserve for repairs, 
$100; insurance and taxes, $150; fuel, wa- 
ter, light and power, $125; egg packaging, 
$170; total $4,390.92, If you hire help, a 
trained man gels $1,200 a year. 

Total estimated income, $7,760, includes 
$7,257.60 from 20,736 dozen eggs at thirty* 
five cents a dozen; cull hens sold as table 
fowl, $372.80; from 1,300 bushels of manure 
at ten cents a bushel, $130. 

This means an operating profit of 
$3,369.48 if you do the work, or $2,169.48 if 
you hire a man. The latter figure repre- 
sents over thirty -three per cent return on 
the original investment of $6,385.70. 

Maybe 1,296 hens sound like a big flock 
for a garage mechanic or teacher or bank 
teller or his wife to take over without a 
nickers worth of experience. Well, you 
could start with only forty; on the other 
hand, one man can manage 3,000 layers . 

Costs and sales prices vary around the 
country. But a lot of folks with a half acre 
like Mr. Arndt's or a back yard like your 
own are discovering that if hens don't lay 
golden eggs, they do manufacture a steady 
supply of fresh eggs, neatly packaged and 
as good as gold. 







MAIL COUPON TODAY! 
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Bull Run Up-to-Date 

tc giitihUcJ fr&tn page 379> 

hence could advance unharmed against 
rifle and machine-gun fire. 

This tremendous power of modern weap- 
ons to kill is what makes today's battlefield 
apparently devoid of life- The whine of 
machine-gun bullets, the nerve-shattering 
crash of high explosive* have so driven the 
present-day soldier to cover that his op- 
ponent catches only fleeting glimpses of 
him. Only fragmentary bits of battle flash 
before the observer* 

The greatest contrast between the bat- 
tles of 1862 and 1939 was the matter of 
mobility. It took General McDowell two 
full days to march his federal army from 
Washington to Centerville, only twenty 



More Power 



to SAVE TIME on Dozens of 



Sawing and Cutting Jobs 



Thirty-seven millimeter gun being moved into posi- 
tion by infantrymen during maneuvers 

miles away* Two hours was all the motor- 
ized tegular division needed to move that 
distance in the 1939 maneuvers. 

One fact revealed by the Bull Run of 
1939 is that the regular army, w T hich is 
supposed to be ready for action on the day 
of mobilization, is not ready now* Its ranks 
arc below r peace strength* less than half of 
war strength* It is deficient in all types of 
modem weapons. 

The National Guard suffers from these 
same defects but in a much greater degree. 
Though mobilization plans call for the 
guard to take the field thirty days after 
mobilization, General Drum, commanding 
the first army, estimates that from six 
months to a year of intensive training 
would be needed before the units are ready 
for battle* 



tlnquirics as to makers of articles de- 
scribed in Popular Mechanics will be an- 
swered by our Bureau of Information upon 
receipt of return postage. 



Van Dom Portable Electric Saws offer many prac- 
tical advantages to Carpenters* builders, contrac- 
tors* woodworking plants* shipping departments* 
freight handlers and other saw users. 

They save time, labor and cost in slotting, cutting 
and sawing wood, metal, stone, tile, transits and a 
wide variety of com posh ions. 

These new Van Dom Saws are lighter in weight 
and shorter in length because of a new close- 
coupled construction* A comfortable "saw-grip” 
switch handle and well placed front handle gives 
perfect balance and makes them a joy to uset 

Their deeper cut* increased power, sturdy worm 
drive* positive safety guard and instant release 
switch, makes these Van Dom Saws unusually 
flexible, fast* dependable and safe. Available in 
three sizes with 1 and 3 depth of cut* 

One will fit your needs* Van Dom Electric Tools 
(Division of Black & Decker Mfg. Co.), Mail 
coupon for circular today I 



THE »’RED-HCADED r * 
portable ELECTRIC TOOLS 



Von Dora Electric Tools, 603 Joppa Rd.,TewSOfl P Md* 
Please send me circular On Portable Electric Saws, 
also name and address of nearest Van Dom dealer. 



Name. 



Occupation ,, r 
Address.... 



Ci ly ... .... .......... 



State. 
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FISHING 



at 1.0 W Prices 



Send today for New 1940 Catalog listing thousands 
of bargains in Fishing Tackle, Baseball, Basket 

Bail, Coif, Ten niffl. Arch try* Owns, Clothing and Sporting Equip- 
ment of all Itinda, Top quBJtty—flfffrtfly Guarantee I 



HERE ARE A FEW MONEY'S AVERS 

$17.50 Bamboo Fly Rod, Alu. Case & 2 Tips $8,95 
$9,00 Be Luxe Split Bamboo Fly Rod . . . $4.95 
$4.00 Split Bamboo Bait Rod, 93^ extra tip $2.85 
$3.00 1-pc. Steel Casting Rod, Offset handle $1.89 
$2.75 1-pc. 3^ f Split Bamboo Casting Rod $1-79 
$3.75 Automatic Fly Bod Reel, lightweight $2,29 
$6.50 Feather-weight Bamboo Fly Rod, 7H' $3,95 
$5.00 Double Tapered 30-vard Fly Line . * $2-95 
$1.00 doz. assorted snelled Trout Flies doz. 49^ 
$L00 doz. Ringed Trout &. Bluegill Flies doz, 49y 
$1.00 assorted 6 floating Bass Bugs, 1/0 hook 59^ 
Spalding matched Bobby Jones 

steel shafted Woods, 1940 models, ea. $4,95 
Spalding matched Bobby Jones 

steel shafted Irons, chrome finish, e a, $3,95 




Order any above EpociateC. 
purchiwe nr more, niL-tal 
Hrlavtcv. Other p re minima. 



FREE with 
metai ribbed ipoit 



FREE 136-Page Catalog 



Yoara for tho naliinir. Invaluable ta 
ever? aportBmaii. Contain# tins faraoiiB 
**hrehcTm&D'n Calendar,' 1 



GATEWAY 



SPORTING G O 

240 Gateway Bldg., 




In cold wfilhrr nutria I ly. wrnrift 
mnn C'lK'ii lead Id trc-HL-b ltciu:. . 
driving uvtrr alni^ML ass^li If- I 

roads. Volt fin Kluy on llsc rlprhl I 
PW! I hr- }' 'Truml wUh a tWH | 

St r* -AsnUm- Auto CflniiiBSJi on ynur ■) 
wLniihi«!d, Slntmltnod nsKullti? 
nun', '/(fiiuh'it 1 n^nrhirv iMjririiiv- 
TuilH-iq Only -a 5 

at your (IdilL-r. 

Wrjli for literature. 

H1J L L HANUFAfiTUPSUfi £4... 

Pj O i Be* 2-I&Q3, WAaaEN, OHIO 



Drive By Compass 



521® 



GO POWER TELESCOPE . 

VARIABLE EYEPIECE ZD H— 3 QX— -fi flX 

N f mr | Thirt-e i ri ore, 3 dilferfint in n*j n : f*c /Li^-a fi 

‘ t VV X j."w.,-r i.. r ■ i i ■ ■■■■i.i -.iii imasri* ttlth to mui tlO pown for 
fjtlriL n:,!,, - ^ ; p; n.=vi ; . I : -.1 k> ; rir;.; ih- .iirLL uI-Jl- I-., 

IJtfrpie. tvs.-iUb, = ld! ■ . moon, slur-;-, 

Ctr^ FIP I j Cl I • • nil 

q I urn ? , 



Jtual iwv.'rful ::: .Ml *■ 
r«rpi»y^‘ti<freTvnfl-r lira mvm'-y. i:|nfn uxtiie 
In Irngth. Multlpic mm -rttni, :3 1 p inru olijeLtivi* nun; 5 =-inn...- 
IH rvr*i«iiH tJUtlUd' d t<>r U&lid-iC ;l rOErtri<ll-m<i i. lvj» ji|i.-i'iv:rc.| h*. >% ; 1 1 p. 
imu liiarJif. PffllSlTit SbkiJirltriE ytjiiirnnlDS'd. Hi'* 1 fc-li* ]'- tj=- 1 .iir-f . (snJj ff-i 5 0 

EHQWNscQPir co-. jv 5 w. 27 tK ft. . hh* w h v 




tr ■ 



Every fisherman 
t* 1 ill want th5f bookf Written by Cal 
J«hh»on, pati'i unpl^r. Tills trip-rl 
ways. nel hod* niirht !ls,hiflp for 

tuiiT.i. w £ll-e$v£,, athbir fi^h. How t when 
t*.n ra^E or troll sftor il;i r k . KVo^mu, <2 
pitpi's uf riii^bt liilainp 1 htui i !•-; . Shews 
thi; ,Frn*H-rlil^ :i r it h.j! hi-r fh'ntHhe 

Inntefni. Write for thit book. Freet 

DELTA ELECTRIC COMPANY 

3UU W. 3-Jrii it. Matton., Indiana 
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f C ont inued from pa ge 355 *) 




ciency and safety and only those who react 
rapidly and have a special aptitude for the 
kind of flying they do are selected for the 
advanced training that is necessary. The 
flight training program is slow and posi- 
tive, gradually bringing the pilot down to 
minimum altitudes after he has demon- 
strated his ability at higher levels. Once 
judged competent, pilots are trained con- 
tinuously in attack work so that they won’t 
lose the knack of safe flight dose to the 
ground. 

Just as exacting is the training that the 
enlisted gunner receives. The sensation of 
facing aft in the rear cockpit while maneu- 
vering close to the ground is sometimes 
similar to the reaction you would get by 
riding backward on a roller coaster. If he 
faces forward the gunner can operate a 
second set of controls to fly the plane if 
the pilot is disabled, and he is connected 
with the forward cockpit by means of an 
interphone and a signal- light system. It is 
difficult to judge distances in aiming at an 
airplane diving toward his plane from the 
sky T and part of the gunner’s training is 
practice with, a photo-gun that reveals his 
degree of marksmanship. 

Night missions arc the most difficult* 
Squadron leaders are expected to lead 
their planes direct to the objective even 
though check points by which they navi- 
gate are lost in the night haze. In fog or 
clouds the formations bunch up until the 
navigation lights of the wing pilots shine 
in the cockpit of the leading plane. Over 
enemy country and racing downward to- 
ward the objective the formations tighten 
up again to prevent the noise of the motors 
from spreading over too wide a range and 
to minimize the chances of being heard by 
the anti-aircraft listening network. Every 
pilot switches off his navigation lights and 
keeps track of the other planes by their 
shadowy outlines and from what exhaust 
glow he can see. 

The powerful motors of the attack planes 
are designed especially for low-level op- 
eration, just the opposite of the super- 
charged engines that carry other airplanes 
to tremendous altitudes. Efficient as pres- 
ent planes and motors are, larger and fast- 
er attack planes are to be put in service by 
the Army Air Corps to mako the work of 
the attack groups even more effective. 
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SALARY and EXPENSES 

A Based on $m oil Mon thty Quo ta 

mP Lj n L I rn Ltett niapOrtunl QF Tor floor! UlnimrA. 1C you 
hi* l' i io em 1 1 htii nn ur If you f«] your nmi'dl 
Helli (iflin I>.‘I- Culun, Wlriu 1 mi- mucli and I Mill uive 
vcm (In- fart* Jitmut an h ill.- ri All Li pr. Nillnnillj kiiuw)i 
rnannvjjaijt n product ibiM sell* In Iimpkh* quantU ■■■'. m 
(Vh’i ( irvri*, planlH, wiirthouai'*. piihllr lndlrfiuJO, farm-, 
HIE-. Saves money for flip unit r* ll‘?( •'>*>> <:*■» : - > - 1 L ■ You 
l;.-. an work at mice art -aiaiy i»m1 «XPfnH IipmnI iws t-rtiaJI 
its cunt lily aiunLa. J'lt in.- ^luH tf> Ml'. - '- ynu rahlrKI. 
UtitfS $ new open Ln[;. a new [ir->r| LICT, a rmw |i.j tui-c-— 
iitThjir-i Ju'i Mi»i jnhi'vp bwu looking fur hi the way 
nf Klvubrrmrnl. liupti tLAftie In 111# toilay noil sliurt 
trLIa'f outlining ynur miKiittact. I’ it reldy at OtlCP 
',v li :i r-uinptvtv nilnrjnaliun- 

AMERICAN ASBESTOS PRODUCTS CO. 



Bnl- 7», 



Cleveland, OHio 



STANDARD GARDEN TRACTORS 




Jt/Of<*WAlX Powerful Gan Tractors for 
ScaaJ] Far niii, Gardeners, 
Florista,, Fruit Growers, 
PolUtfymen, Nurseries, 



Plow 
Seed 
Cull ivate 
Mow Haul 

Rubber or Steel Tires, ^Beit VVork 

Hi svbctjia — Free Catalog 

STANDARD ENGINE COMPANY 

Minneapolis, Minn* Philadelphia, Pa* New York, H.Y, 

32 at Cessna Avc. 2&4G Market St. 290 Cedar St. 



i * 2 Cylinders 

Ste 
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grFREE CtUBtClASS PtN CATALOG 
SHOWING OVER 300 DESIGNS 



300 SMART DESIGNS! 



Ifnlt your or efrih rinser io* 
itFliicr wj£ii pins Or ri ri l-. ■- Bjslliin 
ius hue-n. the leading itinhcT Inf W 
ye-uri. ricdn cm. quality work. 
Write tori a j far iJlU Ciljilur. 



BAST IAN BROS CO. Dept. 74, Rotheunr, hi V 



MENDS MOST ANYTHING 

Iran Glue Mils Labi. id tun rttrotij;. You can 
ini* it r nm6E anvrhcre— 'i l'-t, to l L'M. eana GT 
I'Jr liullJvs, FREE: iSrfld |snst cihtI fnr bnokJet, 

" Better Results with GLtiL\ fN ten McCafiuids 
Ci>** 402 Lii;ht St„ Ball i mule, .Mf 



AN ELEPHANT FOR STRENGTH 




PUSH-BUTTON CONTROLLED 

GAS TANK LOCK 

4 m. "KLECTKIC HAMMER ACTION”' alrt*. 

t i*a ,JL r.il.pr f.i* rfljw- f-'l i.:n ir.nl r ■ irnuhltaKKnie Ld-v*. SI -jw 
n hii in (,Tid ci-n«. Fr-.i n r.-,„ ITs-K SE J'l'OSr (JONTtttU. 
rHOM D A SH— STREAMLINE DESIGN. A fnht *li| Plt - 

tiiph qvnliti pntdseL ni NEW U>W Pklf.'tLI*. Jjuiriliiiinrm, 
iif-l#l J Lt<s I* i-OUT l:.-.Mi«y [li.i.Llji£ c,[.L‘:ir C <in ii^, (Veil*. now 
for ,!**■ r ‘pLi :vr tltwiture. 



SP^AP UP GAS CAP CO, DEPT* U, ASHLAND , KT. 



TD A I 1 C H BUILDERS BUYERS OWNERS 



I linifeibll J<Prni ..Jc jpr Oils I Of fh>ak J riJfiw 

OfW IDG piipd 0 l*-Jlir,jllT nn-l Llluii: □ Li>.l ' Tr^lir l£wx- 

* 11-1 I4*U »lvr«l Chltl' ( 1 1 :,:. 1 !, p Ainrr.r.k * t/tulnl Ini, nt 
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'td, |n (,.yi asr- Il.JbJT. PO,i1.ItbIx c » ,r , n-tw- M 

tKMLER SUfFLf CO, loc FJS-A WAU^ALI. WS- 





BUILD IT YOURSELF 



Th< Jim D&ftdy Cabin Cruiser 

TA* Tr*Jl*f (h»t inn* intryihuwi. C1»J*yl ftmjinT, 

EfltT tu huil.3 dl BUY ■!« widi BIT Pi mill mill Fknfe ■.ml 

InrtmeticiLi — PpifrB it. Rufb dpJftat IslU l«i*T In 

JIM PA NOT id U5-A WAUSAC, W1S. 



8-TUBE, 2 -BAND SUPER AC-DC 




each In lot* of *tff or $ Jf.43 49 

Will- 1 l I M.l-lj. ^11 Ai) 

Rc kuIrT JLTi y-1 list nuxk'l I I * 

STJ fiO I . I ) K STi IN K. Check * ■ 

tiM'ii l!?Hi r^ntura*: I'nnmlc Bticiiktr. 
Will nut cflhi rii'i- Ilium ina Led vemier 
apitnl a.nB dial. 'tioldrniMU!” — no 
ii ir talar £ mi i ml rcqti 3 red. Hecc Lvpb Cob at 
to Co**! tin fijaaditasi and roll re. Ama- 
(l-mf. ^ercvfiUne. eta. , an 8!iart Waref. 
Onv vear illirailltr, E^efld f t-IJM de(M(;U p 
baUnte C.U tL Money back if not satisfied. ORDER TODAY! 



G0LDENT0NE RADIO CO., 



HOT WATER 




Front Any Electric Light Socket 

ATILLION.S of IioiYiks. iitoj-tift and .jfntsst-s ev- 
W v ry w litre lummI SPEED KIND — the new. 
bcnazirur Water Heatar — tl r i&£ heAta water 
bailim? tiatno fast it tgkeH yo«r bi-ealhawaj. 

Nurausa! N* wa^te o( time or fudl Just a 
■imp le “pioB-in” al an? 1 1 th- volt liartit socket 
— fiflcl fiTi-stc . . . juat the amount of hot water 
you navi} for the bath, for stiavinw, fat dish- 
WAdhiflir. CHlAPEHHtctweycil rlnu't hpreto 

heat taHnns whvnyoU need dlrly a feWGuartH . 

FASTER beeaqne tin inVuse elpetnd heat 
(fCh?H directly Into the water. Sells faat i>n a 
Cf'-Bseond demonstFAtiait. Srnall in sice — file 
the pocket .easy to carry. Anyone ean afford it, 

SAMPLES for AGENTS 

T WAMT to know the almost oneonny f|lC|*P CFV 11 
4 - heating- Mt Ion of thiaspwfly water ■heating * ugi W 

p-NAMIhT 



60 -SECOND 

Demonstration 

Jm/es Homewim 



Invention . Write quick— & podteard, will ft (j — 
for my SAMPLE OFFER that tu-i clu m you an 
actual Sample SPEED KiMO for clcmumijtra- 
t ion. You can make plenty of eaah as my rt^ent, 
HURRY I Rij? sea pan startinft now. SPEED 
Rf|NQ 9 alvea the hat water problem when for- 
haet 4 sihai down. Act quick an d I ’ 1 1 show you 
haw to make the fastest money of your life. 
Kerid No Moneyl — Just your nawtfl. 



WRITE IMir RMM *I*G 

Ki’HTmH la (Np mprafe, _ 

rl>v ft mall tM* I 

or «end putt R.MOIH * 

to Depit. 163, ■ 
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MU-WAY MFC* COMPANY 

&ept. m Walnut Bldg., DCS MOINES, I EJWfl 1 Cit V . 




GERSTNER Tool Chests 

A sb ure full pruleclloa I he (icn>.l luata- tif Ma-nliin- 

IkU and Taeiniaktri. Free Fatal ak, 

CERSTMEH TOOL CHESTS 
440 Columbia Si. Day tun. Obi* 



RUBBER-POWERED 
—BUT IT LOOKS 
AND FLIES LIKE A 
GAS MODEL! 

rVftU'd down fn-m I lift clifimjvijiH Cnro-.-n SEi|i)ier ( 
lJ l - riii' ne-i ! by t'arL Linldh^rir. Detachahlq wiiur. 
ftnislicd Cylinder, bent lauding pear, fluialjed 
pn •,[.!. jhlcnLy i=t frenh, peppy rubber, etL\ l’!S 
v.-Lju;i.pau : umihBflly Ctitn|ilef.e kit, AK-k 
for Kit Nol PS, $1; poiUire 1. r ic^ pane if 
ordered from dealer* 



BIG, NEW 
CATALOG 

Sh,y*r» taisiLr* 

■i r n'id.ll, in- 
e 1 □ d I d jF tr ■ n 
m-j,J •' i , , m t>ior*. 
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COMET MODEL AIRPLANE & SUPPLY CO* 

123 W. 29th St.. Chicago. Dept. PA — 6SS Bread way. New York 
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P. W. REPAIRS 
CRACKS and HOLES 




Use Plastic Wood to fill cracks in base- 
boards, floors, shelving — to fill old screw 
holes. It handles easily as putty and quickly 
hardens into lasting 
wood. In cans or tubes 
at Paint, Hardware, 

10/ Stores. Try it! 



WASHING MACHINES 
NEED 3-IN-ONE 



heavy body &IN-0NE Oil 

works wonders on Washing 
Machines and Electric Ref rig* 
era tors. It instantly penetrates 
the tightest bearings and mov- 
ing pans. Lubricates— guards 
against rust. Get it at Hard' 
ware h Drug, Grocery, 10/ Stores. 



Auk for 

H iMl 



BOD 't 
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hi -OWE OIL 



3-IN-ONE Oil 
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Q The Glass Age 

{Continued from Colo rote Section) 

doors into the home, so the glaziers have 
popularized the picture window for “fram- 
ing'’ a beautiful view of a garden, a lake, 
or some other vista near the home. 

A flesh-tinted plate glass that creates a 
feeling of warmth in a room during the 
winter months is another innovation. So is 
a plate windowpane, sea green in color, 
designed for rooms getting too much sun. 
Heat is absorbed by this glass but there is 
no interference with the transmission of 
visible light. Thus, while admitting sev- 
enty to seventy-five per cent of the sun’s 
total light, the glazing material transmits 
less than forty- three per cent of the total 
solar heat. 

Murals of glass are a new ally of the dec- 
orator. A Chicago restaurant has a series 
of these panels, thin, opaque glass and 
tinted mirror pieces being used to carry 
out designs on a jade background. Mir- 
rored muraLs in plate glass with edge- 
lighted figures in sandblast design are 
coming into favor also. 

Colored mirrors have been found to be 
helpful in giving a room an air of spacious- 
ness. They likewise serve as a magnet of 
trade for shops. Why? Well, people like to 
look at themselves and colored mirrors 
provide a variety of effects. A pink mirror 
makes persons look sunburned and 
healthy, a green one gives them an air of 
mystery, blue is flattering. 

Of course, colored glass is not new but 
until recent years it could not be made ex- 
cept with a rippled surface. The modern 
system of making flat colored glass is that 
of laying the material out on slate slabs 
and heating underneath by steam pipes so 
the silvering solution, poured on cold, is 
precipitated on glass. Two coats of this 
preparation and the mirrors are shellacked, 
then painted. In place of shellac, copper is 
electroplated on mirrors that are to be 
used outdoors or in bathrooms where 
there’s a lot of moisture. 

In olden times, a glass bioiver would 
heat a lump of glass to a plastic state, and 
then his helper, seizing one comer with a 
pair of tongs, would race away with it. The 
most advanced system of making fiber 
glass is that of feeding glass marbles into 
a small electrically heated furnace. By 
gravity, the molten glass flows through a 
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row of fine? holes in ^precious metal die, 
coming out as fibers. To make the fiberf'*! [ 
extra fine — those used in spinning are 
about on ^fifteenth the size of the average 
human hair — the hot, pliable strands are 
stretched to produce continuous filament 
fiber by being wound on a rapidly rotating 
drum or else they are pulled out in 
quickly descending column of steam that 
breaks up the fiber into short lengths. The 
coarser fibers are being utilized extensive- 
ly in thermal insulation and acousticsS 
treatments. Because of its flexibility and 
strength, a bright future is being pianne 
for this type of fiber glass as an insulat 
for electrical apparatus — V’ 

The continuous filament fibers usually 
are spun directly into thread and may then 
be woven or braided by cotton machinery 
that’s been adapted for this work, Glass 
textiles and fabrics can be produced in 
variety of colors and, being fireproof, fur- 
nish a maximum of safety as w r ell as 
beauty in theater curtains, draperies, arn 
awnings. 

Sand silica has been the base in all glass 
but by substituting a number of rare 
chemicals for it, an optical glass promising , 
superior and “faster 11 camera lenses has 
been developed. ^ 

Photographers are likely to get anothei^) 
break as soon as the revolutionary coating, f 
which makes glass both non -reflecting and ^ 
invisible, is applied to lenses. Purest glassy 
transmits about ninety- two per cent o 
light, whereas ninety -nine per cent would^l 
be possible with coated glass. In other 
words, a camera lens ordinarily cuts ou 
eight per cent of the light; on a better type 
camera with three or four lenses, fully 
thirty ^five per cent of the light neve 
reaches the plate. All but a small portion 
of this light would be saved by the “invis- S 
ible glass ' 1 announced several months ago 
by Katherine Blodgett. 

And what of the substitutes for glass? 

At present, only one gives promise of be- 
ing a threat to glass' supremacy. It’s the 
thermoplastic resin that is known in this 
country as Lucite. In addition to being vir- 
tually unbreakable and much lighter than 
glass, polymerized methyl methacrylate, as 
the substance is known technically, can be 
sawed, cut, drilled and polished. Like 
quartz, it has edge-lighting facilities, trans^ 
mltting light around a bend without light- 
ing up the sides. 




CAREER MEN... TYPING 
IS A BUSINESS ASSET 



Today, the man who can 
type has areal advantage. 
Executives say typing not 
Only saves time and en- 
ergy, but brings promo- 
tions quicker. Find out 
how a Speed line Corona 
can help you. See any 
Corona dealer „ * „ mail 
coupon for folder today l 



00 A WEEK TO 
OWN A CORONA 

pa-vmflnt 

FftEe DEMONSTRATION 
AT ALL DEALERS 



CORONA 



L C SWTH A CORONA TYPEWRITERS INC 

[> 3 fk 3, 733 E, WofthimiTon Street Syraeums, Vvrk 

*nncf nv« free folder daunting Sprindlinn Corona*. 

Name — . 



Address, 



Cily- 



-Stota- 
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REAL ENGINE VALUE 

Over 7,1)00 GHQ Owt Fnpdne Kits 
were sold Fit SS.SO. Over 1,1,000 
.sold lust year. Now 39 ynnr chance 
to buy the New Improved kit fnr 
LOS. Absolutely complete with coil, 
plug:, etc. For bouts, planes, etc. At! 
pares guaranteed. Pend only Si.*-** 
Kfiippai Exprc-u CoUtct for bah r,et tame dfirj. Send 
Sc far ncu? 16 - pape iifitf- ratoisff. DEALERS WAITED. 
Alt |tarts finished* Only a ttrowdrlrar nveded, l 5 H.P, 
Average assembly time 30 minutes. 

GUO MOTORS, 40B East 21 St„ New York, N, V. 



ITCH 



STOPPED 

in a t/fffiy 

•or Money Bach 



For quick relief from itching of eczema, pimplevi* athlete's foot, 
scales, Kcabics, rashesand otlrereitcrnally caused skin troubles, 
use world-famous, coolrntf, antisepiic, I iquid D. D. D, Prescrip- 
tion, Grease Jcgg, et^inlegs. Soothes irritation and quickly stupa 
the most intense itching. 35c trial bottle proves it, or money 
back. Ask your druggist today for D. D, D, Prescription:, 
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O/fl 
BEATS 
the Wo rld 





Better Built 
Lower Prices 




All popular models, canvas i ■■ re i l inht, -wifi, flaic, 
strong acd durable- color m biBaticjns. 

Brobeilij 
$42 
ui up 

M o:' e totfilJct-e lira: ever oftertd, at real moo^y-iyyiaK 
priCiiS- 

OnC- 
U*ti 

Bomht 

uz 

ooduv 

THOMPSON BOATS HAVE FULL LENGTH SPRAY 
RAILS, KEEP PASSENGERS PERFECTLY 
OKV At HIGH S PEEDS, 




SAIL BOATS 

Today's Six Most Popular Models 

12 IL OLYMPIC 



_ t. ow 

liHH-S 

IN, C 






»§!= - -«— x ■ 

17 ft. NATIONAL 

ten. sea eoiL, 

1» ft . LIGHTNING 

Tli^M boats am complete, with 
bail. in;ist and rigging at prices 
quoted above. 




CATALOG FREE— SAVE MONEY - PROMPT SHIPMENT 

Plrmt state Ike kind,-}] boat you art intuited in fQ(i i 

^TWO LARGE FACTORIES 4 

SON BROS* BOAT M 



THOMPSON 

213 Ami St, r Write to "1 __1l3£tmSt 

\jLiihrr Place J 



FESHTJCO. W15. 



BOAT MFG. CO. 

1 13 Elm St 

CORTLAND, H.X* 




BIHLD WITH DOENUTS 

Build Jtnir Wh^flliEtrroiVS, hand trucks, midgd 
nut<>s. lawn. nWwL'rs, ftWUiHle [TaliiE.Lii(f n-ifH, 
tpriiyi njf pr|iil[uii<.'i!iL bojit do] II l'L ^tc., mlh (hr 
1 1 r ■ I ■ -' ' I FetCHt#. c [WltiS-tM'lmim D.HJrHit Will'd »L 
Tti >.•>■ AbAOrli Kiiriaci- dbtUTUhlnnii. ri i mhniil jolta 
Biiit J.iirulLc larucr fcoailss- inurli. i p u> i r.j\ Slsr Ml" n 
a,T3' r fici.il \-£<> K IE . ifli" 1 , himiuhhl with CmJ- 

jlllliin |htaU!d Elh‘l ilisir wheel wlUl □«iiustalilv 
Iball IwnrmgH. Semi I Or IWftW for tllUHiT-itiH 
liwnlun? untcsii 7 >:jll nre a mini manufuclUh'f. 

MUSSELMAN PRODUCTS CO. 

6 Z 23 -S St, Cl«ir Ay#.- Cley*lartd, Ohmj 



itmonES 

with BEES 



BIO FBEE ILLUSTRATED CATALOG — 
Contains over 3000 wordR of information on 
how to handle bees. Ton can buy an inei- 

S amivo beginner's outfit with directions, 
aay to start; Good Tatums; S*U your surplus 
honey, Bead letters from 30 beekeepers la 
booklet, "Does Beekeeping Fay 1 *. 
Bees and chickens make Ideal 
i sidelines. Subscribe to GLEAN, 
mas in BEE CULTUXE, 
Ci pagA monthly „ 0 m ninths, 
I 2b cents to new readers only, 
[the A 1, Boot Ca„ Medina* Ohio 
710 West Liberty Street 
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Relieve Pain 
in Few Minutes 

cr M$**y fact 



NEURITIS 

To relieve the torturing pwn Of Neurits^ Rheumatism,, 
Neuralgia or Lumbago in a few minutes, eH NUKlTO, the 
Fine Formula, used by thousands. No opiates- Dueu the work 
quickly — imjpt relieve cruel pain to your SGEtsfliCtion in a few 
minutes — or your money back- Don't suffer. Clip this ad now 
as a reminder to ask your druggist for xNURITO today. 
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' 100 ^ 000 -Mtfe Tires 

(Continued from page 335? 

.speeds of fifty to sixty miles per hour, sub- 
jected to the grueling strains and stresses 
of constant flexing, the inside of an ordi- 
nary truck tire gets sizzling hot. The ter- 
rific internal heat generated, often as high 
as 300 degrees Fahrenheit, causes cords in 
the fabric to lose a large percentage of 
their tensile strength, to literally burn out, 
to deteriorate, and the rubber to crack. 
Tire growth is caused by the stretching of 
^ords weakened by heat. As the tire swells, 
jnore tension is put on the rubber com- 
pound, causing it to generate additional 
heat — to age and deteriorate. Thus, the 
whole tire becomes fatigued, the prelude to 
a blowout, as cracking and separation of 
the tread develop. 

Heat-resistant cords, during manufac- 
ture, are treated to soften the natural gums 
and waxes inherent in cotton fiber. While 
softened they are compressed, the gums 
and waxes allowed to set, forming an ex- 
cellent bond of the fibers. This prevents 
slippage of fibers, utilizing all of the steei- 
like strength of the fibers. Under strain 
and Hexing in the tires, the fibers do not 
rub together to produce as high heat as do 
some other cords. Heat that is generated 
cannot get down into the cord to cause 
charring and disintegration. Although the 
finished product is smaller, it is said to be 
stronger than larger ordinary cords made 
by twisting and cabling. Tensile strength 
about one-fourth greater than that of or- 
dinary cords is claimed, plus the ability to 
maintain strength, stamina and safety fac- 
tors under the severe operating conditions 
of truck and bus service. 

Grueling tests in Death Valley, with 
temperatures exceeding 100 degrees, have 
revealed that the heat* resistant cord is 
superior to many other cords. During these 
tests, ninety different cord fabrics were 
subjected to “murder runs” on the wheels 
of overloaded trucks running at high 
speed, hour after hour. Cords burned out, 
flex breaks occurred and one after another 
of the tires failed. Under identical condi- 
tions, heat-resistant cord tires averaged 
40,000 miles on the original tread, were re- 
treaded and run 30*000 miles more, then 
given a second new tread and operated be- 
yond the 100, 000-mile mark. 

Many tires in regular service on a truck 
line running between Chicago* 111., and 
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Waco* Tex., are giving ove: 
of service without recapping or retreading. 
From Chicago to the Texas border, the 
trucks are loaded with 18,000 to 20,000 
pounds. Thera part of the loads is re- 
moved, because of load -limiting laws* and 
the run continued. Estimated speed of the 
trucks averages fifty miles per hour while 
the tires are in service, and the average 
mileage for all tires on this run is well over 
80*000 miles per tire. 

In the laboratories, the new heat-resist- 
ant cord has been subjected to tests more 
severe than ever before used. After the 
cord has been baked in an oven at a tem- 
perature of 300 degrees Fahrenheit, sam- 
ples are removed regularly at fifteen - 
minute intervals over a period of thirty- 
six hours and subjected to a "torture” ma- 
chine which determines how much of its 
tensile strength and other desired proper- 
ties may have been lost in the oven. 

Also, from time to time* tires made of 
the new cord are taken from stock and 
placed on another torture machine, a test- 
ing wheel. The temperature in the room 
remains at 100 degrees and the tire runs at 
terrific speed day after day until it blows 
out. The tire is heavily loaded and runs 
against a smaller pulley which gives it a 
great deal more hexing than the tire would 
receive in actual service, During the test, 
the temperature of the tire is taken at reg- 
ular intervals with a pyrometer, a needle- 
type thermometer. 

Heat-resistant cord is being introduced 
to the passenger-car field where the serv- 
ice is not so severe but where safety is nil 
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Meter Records State of Nerves 
in Millionths of a Volt 




You can find out exactly how nervo 
you are by submitting yourself to a met 
J developed by a Chicago doctor. Measuring 
5 the electric impulses generated by nerve 
J or muscle activity, it translates the state of 
*■( nerves into terms of millionths of a volt, 

To operate it, fine wires are inserted into 
the tissues and a button is pressed. A tpiio 
phlegmatic salesman showed a low -voltage 
record on the nervousness meter* a re- 
search man of dynamic type gave a rola- 
lively high reading. A woman suffer, 
*^fro*n insomnia* over-fatigue and nervous- 
Iness had a record showing marked failure 
to relax wheashe lies down-. . 
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GRAYBAR ELECTRIC CO. I'M- 5; 

Gn ? W Builrting* New York, W* T* 

r ieanr ►Midi Hrtabl,nTI Elfdlir AndifAnne 

(Onbo-ltcLuic Aluiit-l) ■ad uiint of nearest 

Nom«. ... 

A 4dm* 

C;.(y „ „ Slot? 



BUILDfAItCIWtLDER 'S". 

ForUghi#r H»vy work. 7 S-2nn am jrrres, 
i ‘oinplOe PLANS and vaJuitblg cafculcEj 
Ovrr 900 HluClrtriLE Supply Bargains. 

LcJiiy Mfj. Co., 1547 LfJay IS u II ding, 
Mlnnsapalif, Minnesota 
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EASY TO HOLD-EASY TO USE 

Elr-nj'p r.r>w ill. chip re im 1 f'» l.-?rne b>J icifi.tw er*f[j,m«un] FORE- 
SflM TOOLS lift- fit c«:ilrn3l«d py**# at y,mr liurnr Mpp, 

Wnrk in li ird-t'-rf-j ■: It pi i.m niih pr-i hhioiuiI iwr*- laiim. mir 

i- r • i ■ 1 p i.iil bfitckn. V ol, Imld 1 1 1 1 1 y [.-h il -i.k IikIil* right 

(• uiJj.jiirF-. .Le*TOFTjc» limuft ki-Ln.il tl*. | F n , ,.j 

V#U- primLiEia. r*.|l iHkinH. d.illiiil, Tn-OltiLf, DC,fn</jn, r ■li-a.ni.io fen *■ 
1 -iipE.S-Cuii t mu . hj. ft liub! t .T‘. inf i-lrc. n ini . KM|d- 

im. #er#-U:Ti-iiFi|iktni, Si n « I IKS FOR EDOM TOOLS 

Ii.ltc bfpn niaility-tc*5fd uni] pitun 
In i^HiNLud* nl I'x^drt I'nliHnxnn tiic 
irnrlrf mt-. COMPLETE PORTABLE 

WORKSHOP :i- jll li _i- ,J . Ill - U'litit 

DO jr»^p swuenwiry «L **>■; paid, d»ljr 

YOURS ON 10-OAY FREE TRIAL 

Ordcx LF.ii M.«irl « FORELD6M :-5. ..I.L,- »h..Et 
W<jr!k>h.-nfi it-ni.i c.. l‘!n<-i*.+ Hire l err M. CJF. I nr 
tit 4 yn-n lui'Tit. wr'll nkip C. t>. I). Try it. Nip ]0 tiaye, 

t( ftiil pimiil(4,plf k-l C j rj i n J , Wltirii tlw *-F P-GiJ HB'li 
pcrmrvd- 7-flur mn-njur *1 «nin*, 

FREE CATALOG 

W r r CtJi nt Divrf kr n>nr Ff*t itluytutird C-AUlH 
llin-plai r'jrr.tlrlf: fifi'J - 'I' Flvnlfal* Sho-lt Tpfh mi l 

■q n.i I l l- ttMMiici. CiB.iJrfr*: MViif f*r t^,r 

FflRCOOM ELECTRIC ^OlilPAWY, Dtpf. IIS 
IF P*RH PLACE. H5W YORA,lt V. 
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ALLIED— THE 100% RADIO HOUSE 
FOR EVERYTHING IN RADIO! 

Fnr IT yfaf* Hid I mi, StfrrlcBttiifru Ait m ruin, I". A. 
Men li rid I’iiii Idt'rn Mir- u 'lentmlLuff on ALLIED 

for Brery tiring In Audio »L Lgu«il Frit#* ! ALL] KD 
U lliti] I it |l«in3^Unrurfi Tttr etila. purtK. hits), iuln'n, 

i J . A. HVsUmiS. for i n i <re limn Irl.OOU i-a-lio ite uis! Cut 
the Fine 2D 4 Pjge Catalan now | 
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NEW P. *■ «*"SS 
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,l:LlUliW*. ^ - IH Ltic 
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ipiiiufe* s, \7 nil-in ipiin ■‘■iii * 
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mkUtr W , T, I i ii i llflEfift® . . 

SK5 K-oif 

2*#m ll _ a i ;!| 0 , 

m 10 

litres 
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liUW tuitW 
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933 W. Jacks*** Blvd. Dcur. 5-C 0 
Chit a go, Illinois 
G Itl'f’H i'injr FREE tO-34* ftaillo Supti]|' Caialoa. 

G L’,N t [‘:LOhED Anil IOC, 5t?n£ rout KEVV ftadEq Builders' 

I [ J n .J*^oi_k. 
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Little Giant Push-Button Set 

(Continued from page 457 > 

shows a detailed sketch of the cabinet used 
to house the model; it can be built in the 
average woodworking shop, or T similar size 
blank front cabinets can be obtained from 
parts houses. 

A simplified wiring diagram appears in 
Fig, 3. Readers who have built former 
models will note that the same types of 
antenna and ri, coils are employed. When 
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‘/GL.COS-JTBCH. 
AMD SWITCH 



mounting the various parts* refer to pho- 
tos A, B. C, D and E which show various 
views of the completed instrument. Please 
note that the 2-gang variable condenser 
mounting bracket is fastened to the upright 
bracket that supports the push-button 
tuning unit assembly so that the bottom of 
the condenser unit will be just IVs in. 
above the base. A sheet- metal shield 1% 
in* long and 1 in. wide is soldered under 
the center partition that divides the two 
condenser sections. This shield should. 



clear the top of the base by about Vs of an 
inch. Use No. 18 hookup wire with push- 
back insul Lion, and rosin-core solder for 
all soldered connections, 

The speaker is a 5 -in. type provided with 



a 5-ounce m&gnet and a transformer hav- 
ing an impedance of 2,500 ohms. The 

(Continued to page 134 A 1 
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EASY TO BUILD kayaks 

IN & OUTBOARDS 




dies Kbur Included. 

C i ►Ht'pIfH, 1 , I II il* I ruled 
I ELW ‘M MtHlflB. 



KAYAK BOAT CO, 



Complete Out-t.a-FlL 
ce5.ee d r+ .W.-mldy KH--. Yu I |i--rl- 
ctu'e 1 Dfllidlnl iiiu«- 

prltVlR A- 1 ILHl ri L r- ( iflTL-l Hill Id Vi I LIT 
liffii — SiiYf Muncy Kn)oy Roai- 

111 " — f ( *■ ‘ 1 .<dt I 1 1 ■ I- 1 ft liiltfi ' Pad- 

Write "f i m 1 :i, . ffcml JOe I’uciiiuif r« ■ r 
Ctisato* Dcxicrtij- a 

fit 
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FDR KY NEW 

AR 6 A 1 NGRA 

A jbiHHiJQ*j»Ia 1 woii — JLc > j Iho^undiod STILL Carntm 
— New jil I Died. . L . Apparatus- gilpra — Slid* Pio- 
}i-c:ii-— Qi'i.ir.- • Hoax 3*diim . . . Chemical*. ale. ale. 

Also Cl.ie Calais M*, M — HoiJi rHE£. 



CAMERA CO 



179 W, MADISOM ST*, CHICAGO, ILL, DIPT, P 
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BUILD Tin; 

CARVED 
HULL 
fnetuded* 

2 J” Super 
Detail Made! 

• 

cataloa -19c 

1 DML AEROPLANE £ SUPPLY CO*. Ine., 2 fl W. 19 3 b, New Yurt 

^MICROMETERS 

SI* rJerc set In lined leather cue. 

e-pcripf price, ppiy sia.nni, 

IrffiCibieti ;= uc-Smi ;l Ju ffiriffi thmajuiitd±li», up tffi 
A fr DiM5.li I d pnrl 3 : Y‘ fnalde mi^lUK- 
•npnts. Guaranteed Accurate* t^isy tu read 

Tai i il JhJ[i.[hL, N.-itli-CLLeLiuci j; i.l:i rjiCL£c-<'id c-.r 

"■uifiey Emi rk, 

ThLu In four opngrtunlty to pet onii jit rt 

FREE BannUn Price if ywu net now. .Shipped 

nE -Q ere paid cu receipt uf rc-m i tta^ce . On 
rULULn C'O.U- AlilpmrnlH, send. depnw-Li uf $2,(30. 

MICRO PRODUCTS, 529 E. Jefferson Avt^ Detroit, Mich. 





Hultf, itjrt and ul >un 

i In i[jili:,-|.J> hln.Y.i. 

■I 

Lr iprlnt actlDfl, deilqd 
:IJI 0*1 ■!' y;l-. i, ‘ I-I II .' in 
J i nwatorl * r r\i- 
in.i . c hr □ ra e *■ it- n* iS i m- m 
hi vie,: in; nr Ivat-d tranD- 
[iiunac. FfiR Liunc tmhn t- 
■iiiq kubJl**. ■ 



: h i? in e, r ii 

; -as -i R ihpin 
inllairj hub* 
|l^ drlvT-l-l -Un.J.: ■ |-.jr 
. In- ", d 

I .r,J.|i- t 0 tk. i.X .nirlpUUp 

A I -iMiiply. PiardnJiia or 

tltd'liol llOfttL 



EXCHANGE ST. ROCHE ST Eft. H. X. 








FREE 



G£&dd Pin4 3Q*„p 

Artulk pwu, linp utd etnblemj tkr rUsm 
iwtj rJuta Attrjurthffi priti* Ftneal qualitjf, 1 ' . _ 

piaiad, «kir, th. Gy« 3 » Aikiru, CAT A LOG 

Writ* flepi N, METAL ARTS. CQ., Inc.* Rochrtttr. Y. 

BUILD ELECTRIC FEHEI «°« 0 

C^its nothing tl buHd — -Dime brings ram- 
|Hcic rinni and li) 4 u ratnl^s lutloit Wei 1 fJOfl 
ElectrlcaJ Supply Rureitins, Send 10 c to 

LCJAY MFQ,. mT Ltiit Minneapolis, Mim, 
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I'M SO HAPPY NOW Cj% &B 
THAT CHARLES IS * ’ HI 
DOING SO WEIL IN HIS - - 
NEW BUSINESS ) - 



,'made s 217 

in 10 DAYS 

WASHING WALLS 



Jl Nuflfly ifiYeiited uuiciiiuo Wu^L-ca hiklia ti 
ILniRS fanter or,tj btUcr th.in by hand, 

Chbrtca Steftle made ^ J17.CKJ r he ftr^t It> dov«. Wo yt'ant tnoro 
IdCtL 11 tie (iEm to «t\ Int-n Lugine® tor thotnaoli dk Cuatonjcr? every- 
where — horara, dehonla, ofBera. ntores rttureheo, Irnlgo hitlln hotela 
(ill Imt'OWalld thatneMW&flihinjr.Y re^it a Htlirp orofTTroj yen 

tiporMC this tiualriosi temn ycfUi: Hume. On a Juft you ? m your 

Coat Lr-'PSc, trrSle [ctr complete faeti on iiewr Von Si hnidcr Wall l>pter- 
ger wh Leh wash es pni nt perfectly euni [hwi iren PHrepalnttnir many y flaiBL 



FtnWfttd Jamrffi WtHIoH: 
“I larifl^J * Hfl.SHJ jeti 
the A™t das h 

J. A. Gm"hr enr^; *“1 

lure rtv*riLl Juhn to 
■-[artffin M > .i: iLnr .Ltianla 
tu nmr help. 1 ' 

Cl[[f Et-rawn -WTlte*: "I 
■Yila contract I n a Duhlhr 
ei-li-uol u.- 11 -ielL mill mar* 
<Ji an pay for my ma> !i Ira 
Em tbo next fam daj’i," 

VON SCHRADER 




Easy Payments 

It taken only a few ddlani 
Hi jffit g (acted la tills new 
tnoacy-mnkl tig prefctsHi on. 
No espertenry iteceasary. 
The total price Ik juj suilillE 
an 1 1 (he paymentenn easy 
t hat a nyi mcwlth n in hit I mi 
ahqujtd get started NOW, 

SEND FOR rniE 
INFORMATION 

MANUFACTURING G 0, 



ftl PI* MCIHK, WISCONSIN 



Sand Casting- Forging - H catTreating-Case Hardening 

BRONZE FOUNDRY 



in your own workshop Allows ytm to 
(Ic-siffn and build vowr own <1 VSCJLINE 
K Ml INKS, STEAM HXGINES, ST A T- 
ti.UiV, ART OBJECTS. SPECIAL 
TOOLS, NEW INVENTION S L KTC. 
Yon enn alao make for til mid casm 

harden steel. Your *h»p ^ not nun- 
pleU without ft FOT rXDRYETTE, 
ThreB sizes are available capable of 
making bronze rastiiuis of lTj, 3., aniE 
a piiunds weight, aluminum, copper, 
ti-raxs. etc.. In proportion to specific gravity. Domestic gaa 
supply and HO volt £Ki cycle energy required for operation. 
Prices, S18.50. fS t □ .00 aiid $27.00, f,.].h. EanSaa City* YVHte 
for c ire Lt I il r. 




KANSAS CITY SPECIALTIES CO. 

Box 6022 , Dept. P -5 Kansas City, Mo. 



SVNCRO JIG SAWS 

Syiiero Jiif Saws are made in 
throe models — Pc Luxo Power 
Saw, Puver Saw, and Junior 
Saw. Al! Ate ideally ndn sued fur 
craft-work and eliminate motors 
or drivinji' belts. Sclf-euiitained 
power. Portable, Durable* Safe. 
K'or younjfaters 7 io YU who heve 
ideas to develop and like to make 
thinjjs. Clean, smooth edi?es — 
no sanding necessary. 1 1 0-L2 ri 
volt current, very economical to 
operate. Send fur Catalog A. 

NEW YORK OFFICE - - 200 FIFTH AVE. 



SYMCRO DEVICES INC. 747 BEflUBlEH 5T. PETHOIT 



3 MOGULS 

D-C- L UXfl penwr r 
Sjiw .,,-112.50 
(owrr Saw. 1C 95 

Junior siw- s.&l 
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The grealesl radio calntog you. ever 
saw, and it's FREE ii you mall the rath 
pan! IB 3 pages oi national]/ adveiused 
radio and sound equipment as save- 
money prices, 64 Smart now radio 
models for 1340 lhal can 'l be matched 
in peilotmance, looks, or value. Every- 
thing for the radio amateur, including 
sensational BuiLdThYourseM Kits, Com- 
plese lino of poweriul. streamlined 
Sound Systems priced rock-bottom low. 
A penny brings you this tag Value book. 
Slick ibis coupon on a postcard and mail! 



mew to*s. w. r. 

SM SiriH AVEUtfE 
CHICAGO. 1U L 

wiw,jACiE.«an urn 
ATLAMt A, CA. 

K5 PCAHTIEt ST, 
ROSTfel, »AK. 

H H44M, H. V. 
htWAftK, N. J. 

H ha ir j. l i. 



UJirr TKAuifiiin /nf, 

D* pt, 7C-100 Sirlh Avt, New York. N. Y. 
Rulk FREE l?40 Radio Catalog No. 76 



ADCAtSS. 



AMATEUR m\n 
SOUND SYSTEMS 
L RECORD PLAYERS 



1 an. 



STATE. 



PASTE coupon on penny postcard 






adjustable: clamp co. 

■“Tlh# Clamp Falht" 

AW N, AihUiul Ail,, C-hlcufa., LT. S. A. 



V 

s! M3 >■" ■ 

l r ' rik 

. 1 1 3. N" I 

full, fin 
wl[L LC 



ClLilkl 

Art twf 



( Continued from page T32A> 

2 -gang 365-mmfd, variable condenser is a 
counter -clockwise type. The ‘'Crowe 11 ’ 
type tuning mechanism and escutcheon 
comes with mounting brackets and broad- 
cast station labels. A detailed list of the 
original materials used, is available from 
Popular Mechanics Magazine radio de- 
partment without charge. All parts are 
easily available and inexpensive, but must 
be as specified for maximum results. 

If operating on a d,c. line supply, It may 
be necessary to reverse plug in wall socket 









Get more out of life. Make things 
with our easy working plans, 75 
new r intriguing projects for thy 
home* gifts or to sell — models of 
ships, planes, houses; en- 
^aved glassware, trays* 
mirrors ; statuettes, 
ends, etc. 
folio of 12 plans, 

TOOL OF im USES 

A tool shop and power 
house in one. Plugs in ** 

electric socket. Grinds, drills, 

"Wishes, cuts, carves, route, saws, 
sands. Sharpens, engraves, all matt- 
rials. Write- far FREE 64-page cata- 
log. Shows Handtcs $10.75 up. 

CHICAGO WHEEL & MFG CO. 

in $. AhHd Hn st. 

Chicago, Illinois 



BATS 



mi 



TH1AL 



to obtain correct polarity. Reversing plug 
in a,c. line supply will also often eliminate 
line hum. To balance the set, turn variable 
condenser about seven-eighths open and 
adjust the two trimmers (Tr) with a small 
screwdriver, for maximum noise. Now, set 
up the four stations for push-button tun- 
ing in their frequency order. Loosen the 
screw in the center of tuning knob; tune 
to desired station with knob, and, while 
holding knob firmly, push down that sta- 
tion button as far as it will go. Repeat this 
process for the other three station buttons. 
When all four station buttons have been 
adjusted, hold the tuning knob firmly and 
tighten screw' in center of knob. The blue- 
print number for this article is R-276. 
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vs 

Dating Hew 
Selling Plan 



Amazing mr lil-ca has 
DOL’JlLJilJ s»Jra n-Ltii 
OUT uuIb La rut J ilk shoe 
IlM, 2 50 Styles Tor men, 
b. ratten, children with 
Tatit-scJIlntf special fea- 
tures;. Big; caulk toomii- 
IImoa An 1 1 j,‘inir (jn'ii ttiH^a 
bb IjOjiUw. Write today 
for full Information, 
'Id I 68 About ynursclf. 



HEES 3 If □ BKEAKIHC IH 

/ 




wain for 
FREE OUTFIT 



TANNERS SHOE COMPANY 
322 BOSTON, MASS, 



YOU CAN MAKE MORE MONEY 

id ih*> Gfaiiiewmlllflii. NoTnliy MmnifDi Lijruii 'Pikiiji'-Trt. Kri‘i«t 
rj m:i i i: S 1 IP.I t-H-r iideL life fii>t ijiiil>'i*l, Out Pil |fi-pipr buttle 
(tii-rr 2(1(1 (lliMrAthiMl AiFil.ililA C hr rets d th'u pr:i L-* 

tiisinsw, fi'r initirB (ut i^V EG=- S^tnil tc* it today! 

ST£if ART'S STUD 1 0 , Dipt, P M- 16 , ZSZt Wilcox St^ciikasu. 111 . 




FINDS BURIED TREASURE! 

NEW GOLDAK RADIOSCOPE 



PATEN Tin ■ : "■■■. I'OK L-‘ T i "J T¥rt 

1 ] 1 1 ; a r i rjiawi l.‘AV DHA1N TOIES- 
ill'll l' -I SF vs ■tTIONAI, NKW MiTpi- S.S ttONET- 
BACK (!UA ft A NT k kll HFtMT Et I ' Lt 1 3 . D COLO ANfcJ 
■TflLVER. ■J'i',-, 1 in .v UmtlC'-COi f iri the fui-i |juu ■. rrul 
■ *. m ■ " i,i'i:-iLi\ ■- nn-L.-.l liTJitor F'l -.T ' '■ m “ rJl * 
Lai-sn «t Manufacturer r( Miwi’e^iid .■-■ i " 

IlF’ll-l-tilf fl'T £ri ■' ml ll ■■ : l lll|7 | n (j il v 



THE GOLDAK CO., Dept, P 

loll tooth fimodwoT, IM RmgcEcs, 



is 




ELECTRIC LIGHTS 

AHU POWER 

Build Your Own Wind Plant from old rencrattff. 

]>h:i£ E> rings ranipltrto PLANS and Cfttaloff 

listing cner 900 Elrcrrical Supply Itarealns. 

Lc Jay Klty.. 144? UJay Bid®,. M i n n fcatiol i$* 

COMB-A-TRIM 

G^mithl ng ntwl Trim wtir h-iU- wlrifctfmA auj ^ipnrw-iir*- 
3 t'w tmiJii I T hr Rimf luilr *oint-« off wv 4 nLli|r Mild eriHtil-Y l^5f 
iiMt E 1 1 1 1 ! I XI H' a . rl .111 ik.lT thtOUCll IkJ-lr 114 * "h anhUI? «^nP*TS 
Sava an hnlr-CUl ililll . . . Trim: ynw nwci ImlE «W thfl 
wjinlD raeriiLv'ih omd 4H«- fair your C-amli-A-Tm*, 

CemliTArTrim Cw M Wl Bill B»Mh, & rg*- P-^, CMwiwtl, Obi* 

ATUS STICK ON LETTERS^ 

Beautiful Geld Catered. Mew Styfn, 

S Yur GuAranlee. Large Bim- 1 
Penny EacH. T rementious .Demand, 

Amminq Profits. W rite far S a mpltt 
and Starting Equipment, Hurry! 

ITIA5 5.1 ]ri WDrki. TM1 Hilstnl, Chiciii 



BUILD THESE PROJECTS 



f fiw tiirdwi nr Inwn. Eb*v to build, Eipy to- k-IL PeLnilad B 
Ipcintj Mcdnl D..,kI, Wif,drt,iU SC r : Hriil (JM-CIO 

Mill, “-it. Lswu i-iiijrq- l*,;Ltr<i.'i — ^ luibonn rt Girl,_ 

Ihutcli Bur. TulipCTM,^ H mILlm.I J’r.tr. LHk;iii'-ln.al!l - il-i 
Cnbiliu JUu* 4 r»PM isinrl»L, *en 4 Hta r today, j 

dUFTS>MIAH h S MODEL CQ^ U cp t r P-JS, m N, Jlsi Si, WihtRikeR, Wit . 

FREE TRAILER PARTS CATALOG 

Wc“ll nave you Dicjncy apritien, wtieels. 

runplcr^., wlndfuvs, ainlu, water puilipi, Irmar-s, 

refrljrcTAKini, tw.vl* r ]an'ii>n, tntsdL' iih'l euL, E1V 
lamps, flkmicute. JacliK— tlilntf. rilled al dLs:r 
comit to rnfrt. MATFOWAL traileh EqujfrMCNf 
If Or B-LJC'r-CK nora [•> Kjjc .'(■Viili T^ic. 

Dept, p 7 14 W Wi^eonain ftvr., Milwaukee, Wi I . 







r.,H,|.2rlr Ft^rH FinJ 

ftuiU^p J^i| r yrfinrn- Ji 9 v 



Sam-Flush 



SAFE * NOT 
CAUSTIC 



CLEANS OUT AUTOMOBILE RADIATORS 




Earn Cash at Home/ 



We -pi id M. M. $-.1 1 ?4 f-er exceptional cclLpr rmp 
4 now King muihrdomal We Itimiali omte rials; l,uy 
nil empli, Lilli FREE liii'tun- tiOOk (i'll;: If ynur 
rriLnr, sned, liam. suitvilili:. Eat. 19 08. 'Write ioi.tay . 
United Cp. b 3H4fI Lincoln Av., Dept. 3U'4, Chicaaa 




$9- UP 

FREIGHT PAID 

Wrllt J- - r r -i ' iSni n d i'i;.' : - CK -Ge-iittn Marble L GrnniLe. Lo w 
DFi.ri. <,i..Lr F-np-'-J r-'thi ac*.i' tfL. ErtlLna l&orTir#, ftm latter iera 

U. 5 -, MAFfULE & GRANITE CO., A - 18 , Ontea, Fla, 




l“i New GLO-LITE Mouse 
Bait. Glows 5 hfs. iT espoaed 
3 min. to tun or flashlight. 

50-e postpaid (90c value— □ 9G page Fiatiing 

limited supply). Send cash Guide and Catalog, 

or stamps. iVci te today. 

SHAKESPEARE CD., 238 E. Kalamazoo Ava., Kilamazoq, Mich. 



Ideal for mpht Fiatling 
and begin ner*. 

3 Wonder 50, 

$10.00 and Si S.00. 



r You Can Maks' 

BIG MONEY 

Si* 

l#ie Wm§ 




flat into HO-mettiiciK where your intsme 
is only liDiLlnd liy icnir n 1 ■ L I L 1 \ ■ tu Si’-h 
ntii-iil. Tim Anipricjufc HrfLrjc ninthiMl nf 
llnnj Piirfnelne iielvcw yuu tin ni-i'uciiuuty 

in nuiLe more money for ymireelf- -work 

lo K«t an,3 rm pr«vi»ue ir';tri-i ii-riFf 
rei] 1 1 i rm.l If you iitj' n^t iiTraiF] In [ml nn 
a 1’Hi.r of oVrjiiJl^ nnJ rh* 1 4k yiiitL, Jarre i*i 
Pin ihtllirr of a life Li me. 

l.i'L or tell you How tn 1 mi a au rr-n ** in 
thlY li-nj -i iii'iim jicllL Lett you hnw ii'iauy crilir-r 
iti*ii -.thrt flijirr^l hhe you lunr 
ms.lp themselves Linlet^iKlent for 
Ijfr. .\s ILltln .iq Sim. Oil v> Li I pteri 
yH.iu iLnIaj- qril Uic roji'l !□ s>uci us:*. 

J '-f: purn to >■■ -s ib fiii'l pen 1 1 in I lie 
r-niiE»nn betnvf or miiit u> n [wjpi 
rjii-il fur etufu- 

;i'lor.e free ile- 
LkUh ”0(11 <jli- 
liKJiLinn, 




THE AMERICAN FLOOR SURFACING MACHINE CO. 

123 So. St. Clair Street « Toledo. Ohio 



I Gdutlemeti: 

I Seud cflmplete fren details pn huw I fun TPdke hi^ money - 
wit him Al litricfill 0 h>i>p 9 urtatmg m nchine — no obi i gn lid n . I 

| NntUC , , 4 * . „ ...... r T . r . T . . n * * ....... | 

| StrGtd | 

l City. .State , . T , * , | 
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I BIG 1940 

* MASTER CATALOG 

ItfuW*) 

RADIO/ 



COMPLETE SELECTIONS 
GUARANTEED QUALITY 

0 *tt ly.OfflJ Radio Farit 

Most complete stock. AH Ivoull!- 
brands at Iwttl prices. Ail -i 11 
priitupily s,h H'J-'f'l 

P. A. EQUIPMENT 

Rc-parali- aiai p LJ Hors, or cntnph-lt 1 *j‘n- 
imia wish any desired iiiaiIwi n»r 
iptthm h horns, biifltes Jinl, ruLfro- 
ph ernes. Krtrylhins frcnii lu Inu 
natlA Prices liitU save money for yim, 

RADIO KITS 

far Chip list, vf rantlo kits FRE-iE 
t'wttplctv in every (teLail,. EtSj 1 
Un Ucrs land. 



MAIL THIS COUPON TODAY 

Tlie RADOLEK Co. 

tei W. Randolph 51 „ Chicago, Dept FM-39 

Send tho 1940 Radolek Radio Profit Guide and complete list 

of radio kits FREE, 

Name— — — — 

Add ress— - — — — 

Esperimenior? — Dealer?™ Serviceman? — Amateur?— 



BUILD- EXPERIMENT 



TeicrRfC^zr 




pr 

inR Klfftric Eyp— InvJaiblfl Bfini, Black i.ijrbt, Burglar Alarms, 
T^re Alums, tnduatriul ControLs, etc. — perform myeterknifl, 
entertaining atunb*, develop profitable new Industrial uses. 
Duplicate almost nil cmmoerrial Photo Cell U];|j!l? 2 t 1 1411,3 wit is 
TLe Kehtroti Robot Kit. 

Kir In-cluriw jcssemhlfid Robot ready for operation, careduin fiSlf- 
nhlCfldAd phdt-n cell, low-watt power tube, demongmu ton board, 
busier, light, socket, SPOT switches for audible and visible triKuafc. 
Adapter pluR malfecB Robot it wnnd tc-wn rki rr capacity relay. Easily 
jiuj-ustM tor sensitive, stable operation — bl# 2S~pflge manual wtth dia- 
Bfainn. 110-1 2ft V. A o n ty— select lw open or closed cirrUU rchty 

■contacts deliver ft V, Vi amp. A. i.\ Xo bmuerlw— sufe. tone-lived — > 
tatlEfartEon guaranteed, The Mm complete hit at a popular price: 
U. >1. Specify model T -F}fi~-S*nd *«ly jl.OO- shipped 



only SP.ftft irv 
enprcRfl collect, for tHilanee. 



Tiehtron CorpoTiillon, ratrs,. I' hLcaito 



Rchtron f ^orporat J on. Dept. P.-l , 

2159 MaKoUlla Avc.. Chicugu. 111. 

□ Money nrdcr [or checks enrlnaed for SI. Ship Model T-OS 
Robot Kit express crtllect lor fft.95 plus shEppEng etuirKes. 

□ i prefer to enclose mil amount K&.95} and receive Kit prepaid. 

jY a me . 

Addriss _ 

CUy 



..Sji'jjp- 



[tnrormaUon on Rehtnon eommercEiii equipment. on reauooti 



Photocell -Op era ted Relay 

< Continued from page 454) 

cord in 110-volt a.c. outlet and allow unit 
to heat for several minutes. Now adjust 
trimmer condenser (Tr) until meter shows 
approximately two -tenths of a milli am- 
pere. Next remove cover from photocell, 
and, with a moderate light falling on cell. 




advance potentiometer until the relay 
closes. Place cover over cell again and the 
relay should fall out* Recheck meter cur- 
rent and if necessary readjust (Tr) to get 
two-tenths rn.a. Remove meter from the 
circuit and solder the ground lead hack on 
pin No. S, The unit is now ready for oper- 




LIGHT SOURCE 



FHdffiKfcLl 
>/ RELAY 



CPUNTSP 

FACE 



ation. Never advance the potentiometer 
further than necessary to close the relay. 

The light source illustrated in Fig. 3 and 
the sketch at the head of the article, is 
merely a 40 or 60^ watt mazda lamp housed 
in a sheet- metal container 4 by 4 by 7 in. f 
fitted with a short tube and lens. 
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For the First Time-. A SINKS PAINT SPRAY 





SEND FOR COMPLETE DETAILS 



Save time and paint and get a better finish, too ! 
Use a Roche “DS” outfit to finish screens* 
furniture* radiators, autos, walls* woodwork, 
toys, and hundreds of other items in the home 
and shop. It can be easily transported* It 
plugs into any 110-volt outlet, A specialty de- 
signed gun gives perfect performance at op- 
erating pressure, and eliminates paint waste* 

The Roche "DS 11 outfit, complete with the special Roche 
M J" type adjustable spray gun and quart pressure cup* 
12 feet of ^4-inth braided hoSc and connections, two 
“V" pulleys, a “V" belt, and a handy carrying handle* 
Less motor — -Si 9. 95. Complete with a rationally adver- 
tised l /4 h.p. motor— -326.9$, 

SEND TODAY for more information, about this and 
other Fiinks Spray Painting Outfits. There is one for 
every job. 



FOR ONLY 



95 

Less 

Motor 



THE POWERFUL NEW 
ROCHE 1X DS # ' OUTFIT 
FOR HOME AND SHOP 

At fasti A low-cost paint spray 
bv Sinks, manufacturer of qua!- 

America'S 

____ The single 

diaphragm -type compressor of 
this remarkably compact unit has an actual 
air delivery of 2.2 C.F.IWL at 26 lbs, pressure* 
With the Roche “DS 1 * everyone can obtain 
professional results with enamels, lacquers* 
varnishes* paints, kalsomine and other fin- 
ishes. Ideal for the home and small shop* 



> Binfcs Mfg. C& r , )1 II Carroll flve.« Chicago, Dept. C34Q 

J Please send me more informal e an about the Roche 
l itjjg" Unit and other paint sprays made by you. 

* Name 

, — - 

j Address 

1 

I City State 





Cleans Cars New Way ! 



AMiZING ISmSTrOS! ■uLo.i'iuTiiiDf 

driuif«rji'. CLeciM Juu.'ku:u. wiHHlwhrfc. "iiid^ttk Like 
n. flaafa. AuIjo tinnier* triLd about it. II UT 

SKLE.KR rnk ACES ITS AS LI DlsrHIBL' Tofts, 
11 ubLUf.. eLtabijif up big mtniy. 



SAMPLE OFFER 

wb<* . tH Jfij fhl’i»tTOn. 
if* |f*ur fl'/tl S'l 



P,pl*.. Hi r.i Hill Lr-l*t 1* 

Sir,* ;.rrwir. in ><eir3i iiiruJilV 
Sint dcL:ul.s (J* -firil Jf-nj 



KPISTEE CO* eea Krista* m%-, Akron, O. 





T!ll- Kit that fllln. 4 i tong lin'd far a pnrllql outfit 

w Si h - foi'd unit for nil type* of n«K |ililis. u, 1 ii rfcc issart* 
iiiNit of llii? hkisl calimMe ;tffh isurlo.it. The Dlljo flrl titles Kit Is- 
atmtilf'H In it Ltwy i^huih n-* liniiilsoiuely Unified, rlrvl e?sv — a case lint 
kr.iiKla lip in Nt Uie- li:n eHt [HiflliluuiHt — It feature* til. Fit a tout 
lli'*iy Duty Crlndrr will HifrUL'. i i^lLt t^eutlaJ BCCfiswIfi for curvUm. 
tflllLdllktf. Li-LpI J -tl » il i-. tf.lli I tin. oil’. 



Aik for Full literature descrlljliiy the CSIBpkt* line of tools — 




Mtieic By 

The Manufacturers of 
America's Finest and 
Most Complete Line 
, / Power Driven Ma- 
chinery 

Dura Metal Products Co. 

Deft. PM-3 

2fi53 N. Kildare An., 
Cl: I tags, llliiuti 




Tffll 






Works off lift volt electric 1 1 uli L circuit. 
For Ihi.f unheard of price you can tel the 
ma i ve] ou h Dynamic Supe r-Charted 
Welder complete — ready toping into llyrhl 

stnkr'1.. The Dynamic iltw-a hoi It meliilla 
? Ir> I cinhijip arc ivcI.lLuj*. Yuu can iiLsn 
saltier and bmze on Ltw llidUrM InatciLat. 



TAIL 

EASY PAYMENTS 

WORKS ON IRON, STEEL, TIN. BRASS, COPPER AND ALL OTHER METALS 

With u i. l r free Jaslrurliwus ><ni can tackle anythlni and la no lime at all J'vU 
will he sdhl* U> iIhh DnlihctE repiilr ji^iiii. Gm/a you h jj 4 1 Tin- Dyuauilc uul IU. 
are ah set 111 h p hid Mi Me MrrlilEnjf binlnesi of lahm own, 111 H year u UynuiiillJ 
Welder Costs you Uli Thtfl -Ed a Day. Write for I’lltE p art Itula rrt TODAY. 

DYNAMIC WELDER CO., 2226 -MC, SI! vert on Road, Chicago. Illinois 



WtLU5„V.» 

CYLINDER BLOCK 
BODIES* FRAMES, ET 
Does Farm t FactOi 
and Home Repaii 



Without iprevlOUS weld] ns su- 
per lente you mil imiku far 
yourielf as much ns Sfl.flfO Oil a 
rf-Li.iir Job that ran In* ilOrtc 3d 
teas I Ililel cne hew. MiihV 
w elder! make as much u& 
SlS.Cifl Ip f-2h.UU a liny. The 
Ihiamlc Welder 3^ tli. r ht and 
easily pcrtshle. 



acents wanted 

Grl mr tfir pir r-tit plan and 
10— day trial uffer. Semi lot 
It TODAY, 
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POPULAR MECHANICS 



I Be permanently tooled- up 
for every operation on 
^your Metal Cutting Lathe 

ACK Fet ifl cumplnta — tirra'f notbinc 
Entire in buy. I 1 1 > forge-tL |i>- tl» 11 : ik.u M 
turTTp of e lilting took u**d liy VC, [nf ru., ■ 
l id c:.b plank ' 1 - , - in. iT,i£-.iii^- y e fn: y 

■a aj-e uimtlly .i>-j <ir 

mth* 1 , I. AIB ^Enl 



I • ' - • '■ 

Ik Dlr^ncpb - •* li i inpt a Ilf- 
K Li V ,:-y c*q bill txllid 
OT fillet ifJ **n 
I a^irMiel y A.CJS j 

J TOOLS. . J 
A i vrmr Hnrr!w"ra M 
Start — titular rHKB, M 



NOW IB THE TIME TO CASH IN 
on the growing building industry. 
Make a new and better building Rta- 
teriul — one that c\ita building ttwte at 
every step — the kind your buildeti de- 
mand and are waftinji: for* 

WE EQUIP YOU with a Line Pro- 
duction Machine — Paw materials enter 
at one end — finished products emerge 
fro in the other — Yon make new, scien- 
tifically designed build iny units in 
mom than 40 beautiful colors — You 
Operate with 1 to 3 men who produce 
a volume selling up to ¥2 (in. per dny. 
INVESTIGATE NOW. Send for *'4 
Keys to Success/' It tells how manu- 
facturers al reedy c&tftbliahed are mak- 
ing outstanding progress. Write today 
while your territory is still open. 

W. E. DUNN MFG. CO. 

CM W. 24th St. Holland, Mich. 



TURN SIGNAL 

FLASHES from REAR WINDOW — DASH Control 

m aptiwA A Whftlnrind Seller. Drivers buy on flash t]?CH«UlLn- 
A [| b M I \ t Lon. Dealers buy 1! to 13. Your pmltt mark-Up ?a 
n«Nni V hlffh as Sfi+<fc r Blggral. sensation or Y^ar, Hush naMe- 
quick for facia ft ltd Demonstrator sample plan. All Free! ILusb. 

WATCH-MY-IURN SIGNAL &0, DesLW-IM Walirnl life, t)u **•*»«■ >»■ 



3 ' i ■ r 12 U yfars, jArnyrl.. .1 

Iftjals. KlwhJriir, liUiiLiiilb Ovrtlanjirtt grid InlKianl, H’y, m:I 
I Piny ISconi! All ways rua-fy SO Ltf < '■ Kixrti'irei -rl by lonsiili” 
JHimnUT fw) fna- ^ifc r Carof rov Dualj 1 1 If E Heh.l 

t’ost 1 an± For 1040 LFpLukC CnUlietl Is"* fits: l-.J 

40 PIONEER MFG, GO., IZ3 Ferry Sr.. Middlrbury, lm I, 



H V^linY/^ ^ Send for BIG 
till FREE CATALOG 

f ” SuppUn for J3i>mc l-Ymmlry Klee- 

1 2 li? Wood -Car* In if. Cull in if, Wflftl llurnliHS, 
Pyroftrrapii.y. Hand Pen. Metal-Tup fret*. Large BUty, Si, 

HOME FOUNDRY MFG. CO- Dept. 3P, 3134 Fifth Av*., Chlesso 



( "arsb, ni nt4 n n <?rv, rirraLiia. r ach. in he ]b. driven Lain IS, rtf, 
Have money. Ftlnl lot O then r Dki Profits: cady rtllfs 
WJLI do popular ithiwvl IVisili-ig like £ngr-» ■■ini, Jouimc o-jliil. 
jy, fi-rikif nuEM- lit and us, 2 k:id fer he, dlalor ini till iJrt.nL-. 

HFL if V KHESVES. t-if. WIHIDEN. CONN. 



uke 

ok* money 

dfUk tt* * 

uldf-pr* 6 * 0 



CAPTURE THE COLOR OF LIFE 



YOUR OWH MOVIES] ONLY 10c A DAY! 

NATIONAL!, V ADVEUTISED AMU and I BUM Murkf irn»rjk 

pr.: ' ::.r*, I ..r !■ (iMFiri,*, Tf.llTrUli ITT?. I- 4, MOM. 1 

lf.H. K M> DAY T hi. r A I- Pn> n.m |.^p Jn.» .. mr A P \ V . !K=.ii*t,*4 
cL^idrnct > 1 h roiwtiD'dt I br - c.rtil . FREE .kv.il «. W It ITU T* ' l) A \ - 

flan EUir'i (ftnf UhIbi, B^pr. 4-3, 7J3 Aarlttai Si.. 6::?;-. »uj. 



_ jiirhLnt-liKvl Fflt fiiUi- 

VAtfsiu P.UrrvW-njiwtrops* ■ecdu>K^LI«r. 

l»ir, ck. C‘. ■•'■■n: lift- j Ur> u. a uiruk- Huth 
cl ■ Brpnrr, '■]>iiei* > -*4vLnif pow«r turn. ~l 1 • *ui ■ I e-- 
irH,. 4.in.iifjinu-ui, »^f-. Isytuimo parts in ftU 
buth No <■ I in in Ik li*. Si«« *1 !»w factory 
M|«t. Tsu nni'kfs tnut -tt;Ur*fru Pin ■ iiu..i m- 
tL-r.d l v 4»mrfulFRF-F:iMM.fc write today. I'ln- 
SJ-’I It Ml G- GO,. ]ifpl, ZV-DO. Wi'BLALHk, m. 



TRAILER BUILDERS’ GUIDE *nd CATALOG 



WORLDS trEST LINF at TftAILtH A X L f 
HITCHES AND PA NT's j< • li . l_i,.v-«-.>l 

Trailer lipiw lu. rfiiliClr asth.'ligit 1 a 'Jiiy Uto nitdri 

car-. Canapufe* ho u*o trjuli?P wwki»iiU«i fifiau L-my -y^. 
WRITE TODAY l-YJfi 1 11 in NEW FREE CATALOG, 

KMPANV, &EPT. Ifl5. V*AUSAU, Wli. 



All Your StupihoH In Natural Colon I 

AMAZINGLY BEAUTIFULI 

if rail rtrvelplrtd ft prknb OE-Htluril Ctlff ■*- 
runAL COLONS, for only. . ■ tOi-prirttl St MCh. 

iofor Photo Service, Dupt. C-S4, I ane s-vi f I (. Wi*, 



A Fffl.ET Automutk Td-r Mr- tu-bd. 

ci 7 ¥u 1 :LP anil trx R>di AjV| l-Pf tb*B It-r-l 

1 «W CWh ^Ltikhieaft, no aa^nRSynii nit 

#irtWJi*qrf 1 bur JTcdrjhH, 

|citr pa, pu vs ! ,-i !l lu,vt fil-mj ir.Hjd^ liSfl. W.I. 

An I’m & r^rprntPT, T SH-t !'Ln •*■:*'*■ -n apnHi UlrvIL 
I liatwap aqft a'iU'vriHw] in tin- p-.iH,r. ■■,. 4'v-- l ,.,i 

Est-t-w mi -irn t'i'P-ii l enn a «■«»* *> n«i 

xpupx'ix lot 1 KT. L FLANi. iw ublir^ttuci. 



gAAND N SUPPLY C 

i y iiiftbu— Milling, Sport GtoJi , Firtireai, 

V Dsdief, Shod, at- M ED| (« a™ uiv 
•lag. to be redeeiMMl w fi™ □fAd. 

A t W Ssw Ay C&.+ iTT* Uiwr U- r UdubmA. 



Wb°« GRANDFATHER CLOCK 

tIMPLC VLUErfllNT f TStEHl 

The rji-njik fkti-lkil-i BpM-K m idiV j.* tliLiPiinxii liam, nlJ^T^ LritiF 
J'J.AKH .r.d Bi-tv nir|.iirn ■ 1 |ifjW"' Ituuk litklllA nPlf fill* I -r..*» ^4-1*1: 
Wsstml nvt*r, tub-, thim*. ft^rtrli: .i’ll bhtkerv Di(*«nnii" ,ln,w!ihii 
Fill ran EWAUtlful cralanl*! | r r --.unOiv. WHY WAIT p-eLK! 

HUEM PEL CHIME CLOCK CO*,, Mdp. II,. imwm 



FOLEY MFG. CO, BSSJ3S: fflSte 

Send Free Plan an Saw Ftllni hu-fnes*. 
Nun* , 

4d4r#*h . ........... ...... „ 4 



ErfSr i Tp "" 1 

Tmtlfi IT .[ 
L y if Tttn. Ami I -I 
|f T»i. limi is«i 

r tHfl S4ll T pH Iff Id 

r tUftt, Jit % Virvlrt 

li r.llid IliH Cut, 



PIONEER 

NON-SINKABLE 
B OATS 



EARN MORE MONEY 

GRINDING l AWN MOWERS 
“ THE UNIVERSAL WAY" 



IfAj-n, Co advrr tiierg srfCuiiPn Popular Muchanict 
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School Days for Eleph 

I Cun tinned from paj« 363> 

ply went through the routine a dozen times 
in the morning and again in the afternoon 
until it learned to go and to stop on com- 
mand, Now came the hard part: letting it 
see a tiger in the same cage with it. 

The moment the delivery door clicked, 
letting the big Bengal into the circular 
cage, the elephant whirled to face it and 
let go with a blast that sounded like the 
trumpet of doom. Several of us were 
bruised from being pushed against the 
bars and into heavy pedestals before we 
succeeded in quieting the elephant by driv- 
ing the tiger out into the delivery runs. 

Several difficult days went past before 
the elephant could learn to tolerate the 
tiger and to stand still while the big cat 
entered the arena, mounted a pedestal and 
ran out again. This much was running true 
to form in acts of this kind; it was harder 
to teach the mount than to teach the cat. 

This simple routine went along for more 
than a week. Then w r e put a blind on one 
side of the elephant and had the tiger 
mount the platform on the elephant’s back. 
We had a busy time of it before the ele- 
phant settled down to a steady jog and 
began to respond to our commands. 

In about ten days they were working so 
well together that we speeded up the rou- 
tine which, on more than one occasion, 
caused the tiger to miss its timing and fall 
off, running either under the elephant or 
between its feet, yet neither gave us any 
undue trouble, i - 

At last the lion was added to the act and 
taught to ride beside the Bengal and there 
was plenty of fighting between these tvro. 
The elephant, by this time, was so tract- 
able that it paid little attention to the nat- 
ural antipathy which the riders had to- 
ward each other, and the act was ready for 
presentation in six weeks. 




Muslin top makes ping-pong 
table smoother, faster 




* Apply comt of thin 
CASCO to wood ruble, 
Smonrh out unbleached 
muslin on ujwli glue and 
tacit ro edges of table. 
When dry, apply COat of 
ihfn CASCO and scrape 

it into cloth with, paint 
scraper, Let dry, then 
laud lightly with GO sand- 
paper and apply 2 mats 
of enamel. 

For details, see 
GLL'lNC GUIDE offered 
in coupon. 



Now you can be ready for all kinds of gluing jobs 
— with CASCO, Make up a thin mix for fabrics, 
soft wood, etc , , . , Standard mix for heavy-duty 
wood joints .. , heavy mix for hard woods, joints that 
cannot be clamped, etc, 

CASCO is easy to use. just add water and stir* 
No heating. No mess. And you get the same hesit- 
ant! moisture-resistant strength that leading manu- 
facture ts pnd woodworkers use. 10^ to 
at hardware stores. 



NEW ODD-JOE CEMENT 

FOR SMALL WORK in home , school and 
use CASCO FLEXIBLE CE- 
MENT- Sticks u-ood , felt , fabric. „ „ to metal, 
plus! sa t glass, etc. Doesn't "gum” on fingers. 
Large tub Pj 2 V at hardware stores. 



FREE Handy Workshop Folders 

CASEIN COMPANY OF AMERICA. Dept. PM-340 
3 50 Midi, on Avfrmi#. New York, N, Y. 

Pleat* tend me free folders checked below: 




An interesting trick performed occasion- 
ally by elephants is plank walking. We 
start with a wide plank about twenty -three 
inches off the ground and decrease the 
width of the plank gradually until it is no 
more than six inches wide. This trick can 
be taught in two weeks if the elephant is 
accustomed to tricks that involve balance 
ing its own weight. 

The most dangerous trick I know of with 
(Continued to page I40A> 



□ HOME WORKSHOP HANDBOOK. Tells where lo get fra And 

low‘CC}[ booklet* On every workshop subject. 

□ GLUING GUIDE. Complete gluing direction* and 70 success- 
ful home uses for CASCO GLUE, 

D PROJECT FOLDER, Descriptions of 24 popular projects 
available in plan Form to CASCO users. 

D CASCO FLEXIBLE CEMENT FOLDER. Directions, Suggestion 
fur home, school and office. 



Name. 



Address 

- Save 2c. Stick coupon on penny postcard ™ —— 
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HEADLINER FOR 1940! , , , 

an 0 mazing new outboard that’s 
an "eight * — light a-S 
, „ , a motor that offers 
all the matchless Evinriide ad* 
vantages of four -cylinder 
ernovl hness and performance... 
hot sized , powered ami priced 
for average boats and service. 

power! Open the 
throttle of a Zephyr and feel 
the rush of 4000 balanced power 
impulses flow Out with liquid 
smoothness. Slow trolling speed 
* , k down to a drifting glide at 
a twist of the throttle. Speed for 
hulls, power for heavy loads! 
The Zephyr weighs only 41 
lbs. and is priced at only $127.50. 




9 GREAT EVINRUDES TO CHOOSE FROM 

For every boat there is an Evinrude jfwi right 
in size and power. 1 light and handy "singles” 
now priced as low as $29.93. 4 powerful, super- 
smooth "Jours”, Any Evinrude may be purchased 
on convenient time payments. See the 1940 models 
at your Evinrude dealer ... his Jtif 
name is listed in your clas* 
tidied telephone directory 
under "Outboard Motors.” 



CATALOGS FREE! 

Catalogs of 9 Evinrude 
models, and 6 Elto models 
priced as low as $26.50 , „ * 
together wilh handy Boat* 
and- Motor Selector and 
Boat Directory of Leading 
Builders, sent FREE! Address 



EVINRUDE MOTORS 

4334 N, 27 th Street * Milwaukee, Wisconsin 

tvinrudt N*tm *f Canada, Ptfirbart, Canada 
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(Continued frdSi page 1 39.A ) 



an elephant is the famous "Head Carry.™ 
I have never used it. Every man I know of 
who has done this trick has been killed or 
injured, usually seriously. The pressure 
required to carry the suspended weight of 
a man the length of the reserve seat sec- 
tion on one side of the hippodrome oval is 
about half the pound pressure of his own 
weight. Which means that a man weighing 
150 pounds has seventy -five pounds of 
pressure on his skull. Even by using the 
helmet, the head gets out of shape after a 
time and cauliflower ears are inevitable. 



Circuses find elephants valuable not only 
as performers in the rings, but in the ac- 
tual movement of the show — putting up 
and taking down the nomadic city of can- 
vas, often under weather handicaps. Thus 
several elephants are broken to harness, 
but there are rules for making harness 
elephants out of educated, performing ele- 
phants just as there are for making actors 
out of the jungle pachyderms. The most 
important thing is to be sure of a good fit. 
If an elephant man does not know how to 
fit a set of harness, he may cause the ele- 
phant to injure its back. 

There are many ways that can bo em- 
ployed in teaching obedience to elephants, 
but 1 favor the practice of treating them as 
you would treat a child. Patience, use of 
the voice instead of the bull -hook, will 
work wonders, for when an elephant un- 
derstands what is required of it, a sur- 
prising amount intelligence is yours to 
command* ^ fk V? 

07- 

(^Rolling Up the Strikes 



{Continued from page 3B 5) 

No two hands are alike; thumb and fin- 
ger sizes vary as do hand spans. The most 
consistent bowler is one who has a ball 
fitted to his hand. There are three types : 
(1) the standard available in two and 
three -holed borings, which have the holes 
custom drilled at an angle parallel to the 
core center; (2) the trick grips designed 
for bowlers with abnormally shaped hands 
or peculiar delivery styles, and (3) a new 
grip that I’ve had a hand in developing 
that’s based on a new boring principle that 
imparts uncanny accuracy to a hook from 
a natural delivery. 

In order to understand the idea back of 
this improved grip, pick up a baseball, a 
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billiard ball, or any other round object of 
similar size as though you were about to 
spin it from right to left. Notice the posi- 
tion of your fingers as you pick it up pre- 
paratory to spinning it to the left. That’s 
the way your fingers fit inside the new 
grip ball. 

With regard to the position of the fingers 
on the outside of the ball, it’s pretty hard 
to lay down any hard and fast rules. 

A great many bowlers think their fin- 
gers must be spread all over the ball to 
develop a hook. Actually* however, you 
can use any style of play, a straight ball, a 
hook, back-up, or curve, with the fingers 
spread or close together, just as long as the 
fingers feel rested in a natural position. 

On delivery, a good player will take his 
stand twelve to fifteen feet back of the foul 
line, the distance varying according to 
your stride and whether you’re using a 
three* four, or five-step delivery. When 
addressing the pins your body should be 
erect with shoulders square at the pins. 
Feet may he close together, slightly apart, 
or left foot slightly extended, but in any 
event, the weight of the body should be 
distributed evenly on the feet. Ball should 
be held somewhere between waist line and 
shoulders, supported by the left hand. 

Here is a four-step delivery I have rec- 
ommended to many bowlers W'ith good re- 
sult. Starting with the right foot, you take 
three steps forward at a fast walk — not a 
run — and a glide which brings you to the 
foul line in an easy swinging motion. Keep 
your steps evenly spaced and deliberate, 
and exercise only a minimum of effort on 
approach and delivery. The timing of your 
swing of the ball and the number of steps 
you take, as in the delivery, including the 
swinging of the ball and your stride, must 
be in perfect rhythm at all times. 

Bend your knees on the final step, which 
is a slide, and release the ball about twelve 
inches above the alley bed. If you make it 
a point to keep back of the foul line in 
practice games you 1 11 bowl better in league 
and tournament games. If you’re a right- 
handed bowler wear a rubber sole on your 
right shoe, an elk-hide sole on the left. In 
this way you can break your slide with the 
right foot while sliding with the elk -soled 
one. Don’t try to bowl in street shoes or 
crepe-soled oxfords. 

For the strike ball, as the first one’s 
(Continued to page 143A) 
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P£T SPOON 



On# of 4 aniaiiijg baits usttf by TONY 
ACCETTA, U. 5. Professional Bait and Fly Cast* 
ing Champion. 

Demonstrated by the Champ to over 

3 , 000,000 FtSHERMFMf 

The PF.T Spoon designed for both fresh and salt 
water hilling, has a darting, wiggling action fhat 
bass, pike, or medium salt water game fish tab r 



resist. It is heavy enough in cast easily* yet light 
enough to troll with least water pull and with 
no line twisting. Absolutely wcedlew and snug 



Jess — goes through weeds like an eel. Rust- 
proof hook and weed guard are removable 



easily replaced if damaged. Spoon is heavy 
plated guaranteed not to rust. Buy it 
at your dealers or direct. Length 2i4"« Price 75c. 



chrome 



4^1 


FREE CATALOG with 

“Short Cuts 1o Belt and Fly Co*iing J ' ond 
showing Tony't othor 3 -fuvoriles: 

RIVEH DEVIL, SPIN DODGEKt* cmd 
WEED DODGER 




.ftp-, &EPAR TM£NTfSt 

fC(CC££&Z 653 E.t44th.ST. 
. CLEVELAND. O. 


- -M. ELECTRIC EYE 



ANNUNCIATOR AND 
BURGLAR ALARM 

STORES, Homes, Taverns, Simps. 
C Garages^ — scores of others — ualLLcig 
for ttw it AY- ALARM (luritUr Alarm aiid 
Annunciator. Re u I jj rutuc t i-o n - guards 

IntisHiif beam of "’ll tacit Light, when 
Plugs In any light 
-makes 



against Intrusions. 

interrupted, sounds continuous alarm. 
iQckct. Unfailing demonstration takes 10 seconds 
sales on the spot. 

Huge profits. Write AT ONCE for 
particulars of Pi*tr|hutor Plan or 
Agent proposition- No monkey. Just send nime, 



SEND NAME 

Agent proposition. No 

RAY-ALARM, 225 Fifth St., Dtpt. R-1&3, Dts Moinss, Iowa 




WHOLE TOOL SHOP 
IN YOUR HAND 

Smooth, atejidy power at your fin- 
ger La pa . Uses 300 accessories to 
grind, drill, polish. rout, cut, 
CftfYe. sand, saw, sharpen, ctl. 
grave, etc. Plugs in any AC or 
DC socket, 18,000 r.p-ni, 16 os. 

Get A D tun o rt strat I a n 
at Hardware!, Too) or Dnpt, 
Stores, or order on 10- Days 
Money-Back Trial. $10.75 post- 

E aid with 3 Accessories . „ , De 
iUite Model, 25.(100 r-p.ni. 12 oe. 
I1S.50 With o AeecfBOries, 

Chicago Wheel A Mfg. Co,. 101 S. 




r*rrevpX*e catalog 

t'Miiirlpta informHliim cm hieiltd 
J^od-yrfp i E iJ tl'i-r wJ<f# 
ilivn in rr.i f j;„ wntlj »n,t 
lull tiur tb# wnrl-'J. 

Aberdeen Bt,, Chicago, 111. 
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If it h ad 0*07 play- 
ing Com* hand in- 
strument, Volt can be 
ready for bund or or- 
chesLra in 4 to € 
weeks. A sun? ro«4 
to popularity if you 
start on a Conn . 
Choi ce of th« world's 
£ E-reat«t artiste , Ma.g- 
niftcpnt tone. Many 
exclusive features -- 
I yet they coat no more. 

Ask to see the marvel- 
ous new modeta now being: 
displayed by Conn dealers- 



WRITE FOR THIS 
NEW FREE BOOK 

Homo trial, fcapy payment*, Write 
os far free book on whichever In- 
«trun»t'nt interests you moat. Men- 
tion im*i niment, 

C. a. CONN, LTD,, 333 GONN ftt-DB. 
ELKttflUT, I NO. 




IS Strings 

TO YOU from 

Manufacturer / 



hT^rT|.(0kH OFt^rtOnll-v I ■ JA' K n n TrP.I.. |«McrinB itilll 
ftrin** i r 8- Si.i-Jn 111 :.n, k.-| . -!. !• .it ini DIRECT fr*tn 
M» Mlk rtfiiu l^rj^in-i, im 9 Wife NOW 

hn Lina mL 

TENNIS SPLIT CUT[ Ariitecrat— fiirat qcnlhr |kit*ib 
fa mb Jiii. ta *f 1« fiue*, m* of Iwi LV low onili.^i'i l! VL i *!.:!■■. 
LLdBi. n.AJ N luikaii ««w. nor i*l, Sl.SC._EXKpcii.iiit. 

■: W i . 5.1,50), Willi. Spc-cul — ^let-ltd ajiUt lisi JU fn u*t. of ■. io L9 f— . c eoili, 
SNHl], (M-frir- ■ i'L.ltS XI «tx, o.llr. fM^F Ml, ll.lt, (Wk* SH-Hil, 

Ci»PM -;.s £ »[iNl till, two l'I iocii I-Ilj. E'L.lLN 'u},u>.-. red), per Mt, il.Sfl. 

Wi! 4L.IJ-JI. 



SILK TENNIS S?m»<ss: *>> Crpa* -l^inikr*. S r„ii* V)', in- 1 , JHim, [wliito 

with «Lh*f r <1 ■*>■•*■ PI IlN .,- fr»“n, irhin- ■_ ptr ut, SOc. iuprrlOr 

I^Cturi*. - r 1 . 1 * l s' I '.a', SPIRAL ’ white A Mue. giix-iL A ii'l.iclc. ■. riinzr 4 blank) , 1 'LAI f 

(urir-E, rrFvn, nl.: ••’. ptl Hi, SSc. 

UtpMINTQN STIItNCSifiut — It caned PL.ll^ for*hj[tfv, * hurl, |n« 19 ffiat 

.i - i.ii ■. S: 1 5 I Ik ;T • * ! ••• il. lit FKEEK3 fi \ irdj 1:1 l=ijd Lhi I'd i. i I V K V 

u. i|l ., r,| fur L| :i;ii| All -..r-l'-r •• ’ Pi >X I’Jr'.t 1 D IdiC m.'-Ss I *i Tull, ur nupli, Pn 

(7. O f)- . r, Sil ivfaetJsji CiMrantMil. 1V«- r.ci.t ’ ■> !• -■ ,i ,l« retort. ' 

Or’tiT C^L" LL.-K.. L'KI.t. flL-a Lit K-U.L un : L’.( 



H T E. WILLS CQ., 1547 W. 47th St, r Etopt. PM -30, Chicago 




uou can aClu Q ^Y 1 
accessories and 
the C 0Tap^ ie " es5 
a catalog- Heie is 

■sssas 

rd TODAYl 



Find out bow m' 

supplies- Disco' 
oL this qieat ca 
everytbitvg in 
I linger lips- Q yc 
al ante Laf Y 01 
ihat ouwa lu*s 
Jusi mail o V°- 




flh'e yourself the lift you ner.fi 
with Hie-- ■ pa.y-rai&in^, e«tra- 
Fntjney bduks. !'-e them to pn'. 
[Fun- f> r better job a -bl^Mr jny 
— tu is all I 1 m ^Mitf inrjffop tlirouffh 
spare time work. All ura" up bi 
date library volumes. 



SEE 
Off €11 
BHQW 



SELECT FROM THIS LIST 



BUSINESS COLLEGE SELF 
TAUGHT, Until plete were- 
tariit course in one volume. 
Include^ shorthand, hunak’ 
keeping, typewrit fug and 1 £ 
otlier practical nffict h-uIp- 
j ects, prepared for h onie 
btudy. Helpful on every of- 
llce job. Trice 

MATHEMATICS FOR THE 
PRACTICAL MAN, A knowl- 
edge uT mathematics helpN 
mt every )oh T Tliia book 
uiakei the study eo interest- 
iiiK and simple everyone can 
l*e imiUdent Nn teacher or 
previuii# experience m-erlefi, 
14 S Page s, 42 1 Ll u s. P irl ee $ i .50. 

AUTOMOBILE BOD V AND 
FENDER REPAIRS. Rrand 

new, t’overa all phnaps nf au- 
to body and fender repairs, 
the must, profitable end of 

HiC uutri Tcpfllr ImxjnPi^ t(N 
dn>\ Thia imok will t u H you 
J-j |j! 1 1 - Into 111 as up and umri- 
ins business. S 2 ^ Pages, 2:12 
Ulus. Price ?F3,1W. 

BLUE PRINT READING 
FOR BUILDING TRADES, 

3 hOW$ bfnv t.M rn^fj and 1311- 
dcr^tanrl blueprints ns yon 
would a newspaper. Meat 
book on Subject far beg in- 
ner* and experienced build- 
ing l mdes men, lil Fnpftfl, 
63 ILlua. Price $1.25. 
BLUEPRINT READING 
FOR MACHINE TRADES. 
Same as above except covers 
nil machine trades and eh up 
work, IS4 Page*. 92 Ulus, 
l ] rice 

DYKE’S AUTOMOBILE 
AND GASOLINE ENGINE 
ENCYCLOPEDIA, New edi- 
tion of thf 3 most practical, 
complete and widely used 
auto book ever puhdshed. 
Covers all up to dale testing, 
ad justing inul repniring oper- 
atiivnf , 1 424 Pitpr-a, 4fl IT Jl- 

lua, l^Tice * 6 . 00 . 

WEE HOMES. M dffaigna 
fTTIA ApprovedlJ of one to 
fuur rrunu cottages, nil typ^s. 
f 41 .h! range, *750 to *3500, 
Price 13d Cen l s. 



NEW AMERICAN HOMES. 

Rruiitlful illuatratinna, some 
in color, of till residence de- 
dgcH f FH A Approved)* Price 
range SS/lOO to * 1 ^. 000 , Prite 
* 1 , 00 , 

A SMALL BUSINESS OF 
YOUR OWN. Gives 1 1 H HI way* 
for a iimu with little nr 
capital to build n meuleat, 
dependable business. Kvery 
id nii h?i " been used — oniE 
works. Frk-e $LD 0 . 

turn scrap into 

MONEY, Showj. how tu build 
power plants. Hit volt mo- 
tors and gen rra tors, wind 
driven power plan and oth- 
er cterlric apparatus from 
discarded miro purls. Price 
* 1 , 00 . 

SHOE REPAIRING, Rv Paul 
A. K I eiu. Practical and sim 
(dilled llntructiua, « 4 iy in 
fellow, tm modern shoe re- 
pair method.^ Helps you anvn 
money and make monej . 
1 1 lust rat t '] . P r(ec * 1 .W„ 

DIESEL ENGINE MANUAL 
(AUDELS). Timely and use 
fill in fur rnut ion nn I lie con- 
st ruction. maintenance and 
operation iff modern Diesel 
engines, lrndudrs qiadien? 
and answers, A line book 
on this new power held. Il- 
lustrated. 300 Pages, Prk-c 
52*00. 

HOUSE WIRING. By TVidber 
an I tlufle* New Edition* ('ov- 
ers every detail "f house u ir- 
ing Including the latest ma- 
terials and methods, with full 
ex pin nations of the Nattcmiil 
Kleetrin C'huIp. 4fMl Pages. Bti3 
Ilius, Price *2.50. 

BOOKKEEPING MADE 
EASY. Uoiilplet.! self teach- 
ing course In double eatry 
bookkeepirig. Best hook for 

(bo beginner. Price * 1 , 00 . 

WATCH AND CLOCK MAK- 
ERS' MANUAL. Explains in 
n practical wny, the n-hole 
held of watch and clock re- 
pair. JIBt Pages. 350 Ulus. 
Price *3.00, 



FREE TRIAL— MONEY BACK OFFER 

Arij- tM-iok acul fmulpALil if mnltaiift Pft wS|.li ortpTCf, B^nt C. O D- 
Ui LT, S, and }Mjh l&nS, idlaS few rent* rnun'jSft. Tt not 

fit urn inwlt 1h 3 dkvii and ihUithDM t'ru-'. L will thu rpfunded. eir-iej 1 
Loday. 
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No re j s( m. fur errur with this improved steel rupet 
Sharp bt a Lk-on^Vfhl te markings are easy to read 
ai any time* 'Hie crack-proof white surface is 
bonded to the steel— protects it from rust. Favorite 
Wynface is easy to clean, hard To kink,, good for 
a lump life. 25, 5fl T 75, 100 ft. lengths. Mail coupon 
today for free sample of line and illustrated folder,. 



BUILD A 

MODEL RAILROAD/ C ATAi 

\jcmm the 1 hn |[ of ”^0(2 

oral mg' ji mUrniil nf 1 - ^— ***■. , w 

rKwnC This Rlti -1H [4ii:;t - ta L,i- 
t lufr I^IN J p'i',6 Jill the * rrrr- 1 s cttv[ 

jvjfafcf iiVHdtng mot5i‘l crains a; riome^^ 

VancCrui l&jt/vh. 3 Kan*M 
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called, form an imaginary line to the 1-3 
pocket, to the right of the head pin be- 
tween 1-3 pins, and proceed to roll the ball 
on that line, starting the ball from the spot 
you have selected at the foul line. If you 
have any trouble keeping the ball on the 
right-hand side, move in a few inches far- 
ther from the comer of the alley, or if your 
difficulty lies In getting the ball up to the 
head pin T or 1-3 pocket t you should either 
place the ball closer to the corner of the 
alley or else point it a little higher. It’s 
been my experience most novices acquire 
control and delivery much faster when 
they bowl a straight ball from a spot six to 
eight inches from the right-hand side of 
the alley. Whenever you have a few spare 
moments, practice this with just the 
1-2-3-5 pins set up, 

A word about the four styles of balls. 
On the straight ball, as I've already pointed 
out T control is no problem t as it is rolled 
without making any attempt to turn the 
wrist one way or another but with the 
thumb pointed straight at the 1-3 pocket. 
This style is particularly effective when 
delivered with sufficient force to hold di- 
rection. 

The curve ball is released by the player 
from the center of the alley with a decided 
twist of the hand to the left at the moment 
of release. The curve is acquired by a right 
to left turn of the wrist* releasing the 
thumb an instant before the finger, and 
with a lifting or pulling-up motion of the 
latter. The curve ball Is not widely used 
by top-flight players as it calls for not only 
a great amount of practice to control but 
uncommon judgment of angles and speed 
to meet alley conditions. 

The back-up or reverse ball turns to the 
right just before reaching the pins, this 
being effected by the bowler giving a twist 
of his hand or wrist to the right, imparting 
a clockwise spin to the ball. When deliv- 
ering the ball in this manner, point it to 
the left of the intended mark. 

The greatest pin getter of all is the hook 
ball and for this reason is most widely 
used, A counter-clockwise spin, similar to 
that of the curve, is imparted to the bowl- 
ing ball by the bowler with a quarter- 
left turn of the hand as it is rolled. The 
difference between a curve and a hook is 
that the latter is rolled straight down the 

(Continued to page 144 A) 
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ADDING MACHINE 
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ONLY! 2*0 
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SE N P NO 
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IDEAL FOR INCOME TAX 

GUARANTEED ACCURATE, Not a 

laj. OpcTiitei with ftnly a flnjjer nick. 

Adds, sUfilHItU, multiplies. divltlcs, 

Cciubts up to a Jill I Urn I'l>T for itself 
Eli te and over. Ideal Gift— Inf Business. InCOttsfi Tax and 
School use, MONEY BACK GUARANTEE, Send name 
ami address. Pay pnelniin Mil? $2.50 ftlUR p-fM ta ue. 
(send full cash ll outside U.&.I Haney back Id ID day* 
if net deli lilted, AGENTS white, 
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New Art 



C/eaner Business 

Self- 

Wringing. 

Mends 
never touch 
water. 



Men with a mechanical slant, nuiek to recogtiM 
tnpnit sates and profit pos£iliilUk'a of thin Biitoraitif, self- 
wmiEinir NEW ART Cleaner that scrubs, swecpi and mops, 
have made thon^andH of do! laps ns tocal NEW ART sa lea- 
man and dialributoi'Sr 

Sflmt it 1 h* Many flfcEcrd^' i Avi?r;iKLiin ”5 BPlesi a v. rues 

Mr. \ruJEUiun nf towi. ''Hold 11 NfiVV A (IT Cleaner* In mreri laours , 
tt-n-WLS Mr. Miller of Pa. "Out tif 11 .lerrtcwi^J r n i Sflnirt Jti nM (Ini', 
made nin* 1 ftjilrf"’", Bajrfl Mr. Brmvn nr ll 1. ' SnUI nine eilncs'.lu.y, 

aise Unlay' 1 , it riles ?lr„ SettrOwler Of 1114, 



WHAT OTHERS HAVE DONE— YOU, TOO, CAN DO I 

Today, natiuTlsI Advertising of the NEW ART Cleaner in 
leading Women's Magazines an well as rtcommendotiona 
by hundreds of tbnu worlds t>T users are bringing' in mure 
and more good leads for alert men who ift ant to get ahead 
Ln a proven, profitable business of their own, 

Start on a Tull or pHTt-thnc bask. Bui don't delay- Your 
Bill opportunity is HERE! NOW! Mail coupon today. 



ARTMOORE COMPANY 



lOfi N. Water St., Or pt. PIU-30 
Wit. 



Tv-11 in( Jill about the- KEW ART Jiualjie** 0[i]>nrtunlt}F ymj have 
Tor me. 
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mODEL MRPLHIES 

Semi 5£ postage ftu new 
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eill n t and supplies. 

Haw. & 0*1. Jti. r Phil*. 
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right side of the alley from a point close to 
the side with a sharp break into the pins 
rather than a sweeping curve. 

After a time, many bowlers develop what 
they like to call “jinx spares.” These are 
due to the fact they don't take advantage of 
the proper angles for their particular style 
of ball. Kern ember to use extreme angle 
on every shot wherever possible. Bunches 
or combinations 1-2-4; 1-2-4-8; 2-8 and 

1- 2-4- 7 are bad spares and the most effec- 
tive way of handling them is to hit them 
high or full, covering as many pins as pos- 
sible with the ball. Such spares as 2-4-5-S; 

2- 4-5-7-S, and 2^4-5, with the same com- 
binations on the right side of the alley* 
have a pocket the same as the 1-3 of a 
strike set-up. Such combinations as 2-8; 
2-5-8j and 2-4-8 are considered difficult 
for any ball but usually can be made when 
hit full. 

Single- pin spares, particularly No, 10 t 
are a jinx to many players. The bowler 
who consistently misses It outside or in- 
side is doing so because he ! s wrong on his 
angle for his ball. If he rolls across the 
alley from the left to the right only to see 
his ball skid into the gutter* he is taking 
too much alley and should move more to 
the center of the alley. If he always misses 
it inside, he should move more to the left 
of the alley, 

The beginner will leam much through 
the medium of experimentation. 



i 



oot in Toothbrush Cabinet 
Closes to Shut Out Dust 



Opened and 
closed by rotating 
a knob at the top, 
a plastic cylinder 
that holds six 
toothbrushes is 
sealed against dust 
by a sliding door. 
Two ventilating 
filters at the top 
permit the air to 
circulate and dry 
the brushes. 




CSend return postage to our Bureau of In- 
formation to learn the name of the maker 



of any device described in this magazine, 
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WITH M A G I C H 

M art J n new Sfn.in- 
tifitidlt S*ti margin 

faster. 



READ WHAT OWNERS SAY: 

,v IVf a rt.ioe mftii lli.ii. 

J.-ljrJ'injHlsitlhlU k TOW,** pfcf p.»J 
di. id-in) ■“ ■ fn<uic«r,i , r , 

“(Jet u.L*-jd fiurter - hen* 

wiurL. tu-iuit' 1 - . 'A 

cfjl toljf t>i ertrveii* ia Of r&uiili 

LlJuLltE K ll*J 

SEND NO MONEY dont spend .1 cent —until you know 
that a New Royal is going to be worth many times its 
c«t to you. K no ir how aasy it makes writing — how 
its many office typewriter features and con crab help 
you turn out neat, accurate business-like letters and 
reports, Maybe you've never used 4 typewriter — never 
thought: of owning one „ + . Then you owe it to your- 
self, to your future, to cIl^ the coupon Ai nure and. get 
the FACTS. No obligation. 



"1 






JUftf- fT SL P&L p/i 



ACT NOW! . . NO OBLIGATION 




Royal' a Instaot 

Typing Chart. 
Shows you howto 
type RIGHT! 




YOURS! 

The Dun-Case ! 
With every Roy- 
al Portable- — at 
no extra price ! 



■ IfQral Typewriter Company. „ 

Drpt. C-*l, t Park Armut, Now York, N. V. 1 

r *T*ll me ho* [ n*j, c-i a mnum. New H»v»l nq FHET5 HOME fFlTAIt eho. taw I _ 

■ till own Oi^£ iif f OS LI A i ^ W CENT^ .L 1*11 iliclLfd.iiig HI till r .Frriti j £Jih:[*. H 
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| IfAME ... +t „ 

STi?JE£T ^ 

1 CJTlt .... t .L.. l . .tW.¥f STATE 

I MAKE THAT OLD TYPEWRITER HEhP PAY F 

•furff Cf'a'lc-ij.n il lr* uxL^.c# Oh a , r iirri-sl Jtffl... , b , b a 
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EXACTLY HOW TO BUILD 
IS DIFFERENT BOATS 

This Fa the new 1 c<IH5»q with -12 
midr-il paces. new trtritl, ami 
eameratota of Font hkjhu - far 
Karine use. Full tHrmlom and 
rtelelLs for ■( ali I n miiwr, faring, 
hi'Jf ftp] an e r mriliuariL runalrtMl. 
Sat] boats, kayak. alc»4 tithe — hi 
boalfl In all. AEab *i-ri input hyjt 
la chits on car. 

SEND NO MONEY 

Write tor new edit loti Of Boat 
I took today! Hcnl ani-where. 
Fay posunan S3 ,no ptug araail 
C. 0. I> f*s. Oulstdc U. tf- 
and p-rnrefitona mull With 
order. Money refunded If nut 
satisfied. 



EASY— LOW COST 
with 

POPULAR MECHANICS 

BOAT BOOK 

Build a boat >t hftme! Ton ran 
du it. Jurt the hind jfou'nt 
wanted— sftftu it, sail. ot row 
The “limit T-tnok'" show's you hoiv 
in atmplr step-by-ilefl h 1 I re etl’Miri. 
KlJWially prepared r<>T 1hi.»e with 
JinUied tools, little skill m< 1 raone y. 
Build hoar* to Sell for prolk top. 
Book teJlfl how, 

GIVES PLANS, METHODS 
AND MATERIALS 

.Actual work Las plans and photos 
of teal boats under rjjmtttlftS 1 W3 
uiiikea ItuEl ding easy. Hundred* of 
ptiEures. ?Cp chanre for ndalake, 
J tvi-1 ij. Ll f; aim naylpatlPn tnd pilot 
rtllfl. bandllriB sailing eraTI. boat 
kinks. tKiaUnc term*, Emjtblnf 
il bijai i'mi J iuM.iit alLPuld knew. i>irc 
Til 0 inehet. 3-12 pasei. Fine clpth 
blndina. 



POPULAR MECHANICS PREIS-Degtlfil 
200 East Ontario St, Ctiicago 




MUSSELMAN 

FITSALL 

WRENCH 



tint* H, *r 5 far 31. 

**■«»! J . Hbdini^- 

Cudmtum plidd. 




Mu-iifimsitt Uhiveroat Wmdi. FEU 21 oi 

tiif mi)r[ ronuTutn wr*' illlLn will square 

Ond ll** hieiids. 5/10", 11 Hi", 3*" 

7/1.0", XV, fl/lS , \3a ,r . JiyiS-'f. !i,", 7» r , A rr.il 
nicflianELra] and t!i>LU-rli.>lit wt'c-cu'li. Manir «f hv«t treated 
itqn?l, ruat-SreoF Cadmium pintcd. Evfryono SliOtfld havir B^vvrsl nf 
wronetiL^s tor Jiamc, E.liop. ^uraiee and ulllL'e. Intrudustory 
price Oi*«o Ofl-1 y-i pfrrtrmid +■*-=!» 1S«, or flv« for SI. SO F*3»tpaid. 
MU5 5E4- M ft N PRODUCTS CO.. B3Z1 St Clair *v*.. C Ir -fl j| mT , Q 




POWELL 

“SETS THE PACE” 



100 miles per yil. 31 rtiilti per 
bnur. 3Va H.R. *-tyeH (ngin*. 

Ccntr [.malic clutch. HiM.Elimlur 
transmia-iLDn. Foot brake, fool 
throiite. Weldad *Hoy 
■ hock-<aiorOiinp frame, Ciiy rtd- 
i n.f , dependable, durable, beau, 
lifirl, MtAf POwtM Hftlffllintn 
ridden over 40,aop qulti a year. 

Write far f r >> folder- Mfn- Ct.. Ld SngtiftrClI., D*P*. Fai- 1 , 



In answering advertisements always write name 
and full address clearly. 
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LOOK— Your Own 

Initials — — On This 

Remarkable New Saw 

Tin* new Atltint "100^' Hind Sew offers double value: 
First: New scientific fcendTi design brings ih* grip closer 
to blide— makes the sew easier end more comfortable to 
uw— edds to its modern handsome appaerepC*. Sltde it 
taper ground, edgt'Kolding Silver Steel, 

Second; Free black end l old d reel com an] a initials, furn- 
ished tverr purchaser. You can personalise your Saw., and 
always idtnlEly it. Ask a nearby hardware (feeler to show 
you this latest Atkins triumph I 



ATKINS ^ 



$w£ 



E.D.ATKINS & COMPAN Y r 42E S. lllinars SL.Depf. M-3. iRriianapaJis, Iml. 




TURN POTATOES INTO CASH 



Scwi^l n-TOi^fpfi BiMitnpfi ymi to iTinJii'' (It'SLfloui 
,L ^fiS<illfJi3\" (yj'f Pnt#m Culp-, \n ir,gKUim 
hl(. We nUT'ijly mm p] i 'tv hi^.|.jluus Jirnf ill* 
j-Lrui'LloEih uirJLulin-- inmiv'p’-.ri'inJu lift! N>:p 

pm- Lou a cxperleritr iiwnif ry . ircvrrj L-ii, Me- 

LiiuniutH, [■VcrntEb ciuirki'Lit rki the MiiE f i 

j-nL i-nsllL-; larfcs 1 — U l lUBktal ly >-u, hi r , 
gbinney-iTLiLld n it SmsLiwys in yililr 

email cuHbv or nimn ur-.m-i* -m . . i : i 

Bin me U«lnV fur 1-Mill l\nam Chiu Hu-t =1 •■K . 

UMC FAKINS CD., 32 rt 5 H ■ 1 1 ■*(. ** |.'t i r. ' i !:■:■ I ii , Qmh 



Make h*w w old bnildimts marc .:!tr.u-t ui"l ater- 
pt-uaf. Plastic COLOKCRETE fuses with any masonry 
surface. It fills cracks. It can be Fisrnyed in any thick ness 
and in 3 l> colors Fully proven by over thirteen yeais actual 
\jg-e under all co edition a arni every climate. 




Owners everywhere Want to edhiince viitueiS. With thi* 
inn chi tie ycnl Cun supply thiK hisr waiting market- w tth Per- 
manent COLOItCRETE ut umaxi-RgV 
low cost. 

Brjf ttrninis. Opera tors reiwri. 
cost* of -C ftud up per ft, npri sell 
up to 7c, Some have paid far their 
enu tinner t from first few inbs. Mu- 

eJilne cnimcily up U? 1.000 *■"[, ft, * Ti^ur, 

6#f Ikfl rse-tii.. Send book H ppnvtn 

RusIriffi.H 0 |"i"jrtmil[> “ , Write today- U 
inay mean buaine&a indapraulanea Jor you,. 

COLORCRETE INDUSTRIES, INC, 

J7 0 QtUwn Av», Holland, MitH. 



TheVast Freight Rides the Hump 

{Continued from page 357) 

ductors of the various eastern and south- 
ern trains, while their pictures remain in 
the files, to be used as the basis for the 
Belt Railways revenues. The yard col- 
lects $5,86 for every loaded car passing 
through, $2,90 for empties* 

The forty -three- ear train is ready for 
the hump* A powerful steam locomotive 
that often shoves 150 cars up this grade is 
coupled on the rear, ready for the big push. 
The humpmaster calls the order into the 
loud speaker, the signal changes from red 
to yellow— four miles an hour— then green, 
eight miles an hour, and the long string of 
cars starts the climb* 

At the hump stands the conductor, train 
list in hand* directing the cut. At his com- 
mand: “Cut one,” the pin puller uncouples 
the first car, a load of lumber for the Wa- 
bash, It breaks from the train, gathers 
momentum as it leaves the hump and 
glides down into the Wabash track. No. 9. 
-, Cut one.” Lumber, again, but destined 
for the Pittsburgh* Ft. Wayne line. The 
towerman notes “EH” on the car list, indi- 
cating it is extra heavy, and as it gravi- 
tates toward track 34 he throws a retarder 
switch* Compressed air thrusts against 
pistons, lever arms press down, steel brake 
beams clamp like a vise against the car 
wheels* They grind to a stop as the track 
brakes tighten their grip under 100 pounds 
of air pressure* Then the towerman re- 
leases the air and the car slides on at a safe 
speed* Beyond the last retarder the tracks 
are all scientifically graded so that a car 
will roll at a constant speed of two miles 
an hour to the end of its assigned track, 

Sometimes there is a crash on the re- 
tarder as a heavily loaded car rolls onto 
the brake section before the car ahead has 
started. But not often. An alert towerman 
can keep them traveling from the hump at 
nine a minute when there's a close con- 
nection to make — but if he's to avoid any 
crack ups he's got to concentrate on cars 
and forget the sky liners skimming over- 
head on their way to the near-by airport 

When the car retarders went into opera- 
tion a few months ago there was a critical 
labor problem to meet* These tower men 
who operate switches and retarders had to 
be experienced men, and there weren't any. 









iMiJ 



The Belt line had to find sofne wide-awafte 
fellows who could learn by practice how 
to judge a car’s momentum from its weight* 
the effect of the prevailing wind and other 
factors; they had to know whether to ap- 
ply the retarders in position one, two* 
three or four, representing air pressures 
from twenty-two to 100 pounds. 

In the old days, when a car went ca- 
reening out of control bound for a bang-up 
finish, there would be a whistle for help 
from the car rider and a skate boy would 
race across the maze of rails to intercept 
the runaway and shove an iron skate on 
the rail in front of it* The retarders have 
ended most of these emergencies, but some 
modern yards have automatic skates that 
flip into position on the rail at the touch 
of a remote button, , 

Cutting of cars at the hump goes on. Car 
No, 3, paper, for an industrial track, No, 54. 
Car No. 4, the re-iced pears for the Erie 
7:05 train. The next two are headed for 
the same track, No. 43; the conductor at 
the shanty calls “Cut two*” and the pin 
puller turns the pair loose, boxes for the 
New York Central and lumber for the 
Michigan Central. And so they roll, rye 
for the Monon, paper for the Panhandle, 
sugar for the Pere Marquette and Nickel 
Plate* salmon* butter, eggs, prunes for a 
dozen different lines east and south. 

At 6:11 a,m, the last car breaks from the 
pusher engine* the hump is cleared for an- 
other string from the west* ? A train that 
used to spend eight hours to* a' 4 day in dis- 
solving and reassembling has beefi humped 
in little over an hour. 



SHORT CUTS FOR THE 
HOME CRAFTSMAN 



4l 






How to 

smooth the edges oi 

delicate scrollwork 



■ Here'S another shortcut with 
• HeiC i Aloxitc Brand Alu- 
Electrocuted Al°^ c , oth . 

mLnumOx.de KL 5 An ^ ^ 

A long,n^nw endle b ^ 

material can be joint- d 
and mounted on an ordinary * 
w and used for a 

delicate sanding operations,... very 
close tolerances* 



> 






T 






> 



Four thousand cars a day, 125,000 a 
month, 1*500,000 a year flow east and west 
through the two main arteries of the 
Clearing hump and down into the capil- 
laries that lead them to the main trunk 
lines again. The yard was designed to han-^ 
die 6,000 a day* In a pinch it could handle 
3,000, Its record so far has been 5,236, but 
on one busy day 3,147 cars were sorted on 
the eastbound track alone. A wartime 
surge of traffic some day might bring an- 
other critical jam of transcontinental 
freight, but it will never be like the old 
days when car riders planted their feet on, 
the rocky roofs of swaying boxcars, swung 
hard on the rusty brake wheels and hoped 
the electric speeders waiting at the end of 



This ™cmem b 

useful for sanding small P ,e “ 5 , 

wood, metal or other 

for smoothing the cd f !!:f th e m to 

work whose shap^ P£ Btveled 

bw d«« bsn .„w 

offered below. 



. i nrat ,~ dealer or mil* supply 

y °m .hot y“ the eon.pl«c «V °f 

house TO * how v j rna red abrasive J. 

C,rborundum-m a d< ^ wheels and 

sharp etnnji ; J a f or the home 

other abtM^e P stamps for 

(rtfBfl.au, a nd valuable 

souvetm ! h *^x Dtl how abrasive P rod- 

.nd help yon do b«- 

ict work. 



VISIT your hardware dealer during National Hardware 
Open Hvulf — April 35 hi May 4 — for exceptional values. 



THE CARBORUNDUM COMPANY 



1£Q . LI- ■. PAT. QFW. 



Niagara FalU y N. Y. 



the yards would bring ’em back alive. 

• ^ 1 *s ■* * . * 



[ l ^utiorun.l .1 m, Ah.iiin uid J , K-& rl »r4 rr-*l.. lyt-ril “i 
tr*de murkn of The Carborundum Compinr y,i 
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Camber of Knee-Action Car Set 
Without Disturbing Brakes 




i Jrin-nc fiU!lcirLts nn- ftcKKtrt wlin 

Aifttnes conllnufl to Airline i'll. I ini 

^frl Ti “ ^ ■“ yi'sir— rntclinnicii uj> Ui - _ ! - ■ ’ I ! 

<>-£ 4 .™ Ai'^tvauticnl Engln^cre FtltO Ret bljf payf Como La 

^^3 yj - 1 L r N COL M row him] train fur cmc pi tliC Ituuny jtfijt 

.- ^ Jolrt- to UiKvIii'tntanl man. 

' 1 ~‘ Lirtrpln Q 13'-' i‘ r n mi' n- L Annr 0 V"J f 1 1 ■! h ( Tr^mmil p remans* 

Bt”j 1 :■ IU Inr ji.i.% pilot's «JilUi up to auct Inpliiill u 1 . 

™ !■ 1 •! rfa’ii PILuL Li« rota 6 cv rnmrnt Apj*rov^r 

Mrrhamcv t nun i p.j 1 ■ n ■; ... - jrftu t. .r yuuf :.].•••' ncvke" 
ElUin?i 1 * Modern Training Plain 1, 1 S shop* 11 I mjU.i 1 

wide variety PC miMtoni *ir: tat and. t-i'yincs • - ..r 1 . r.i-- : n-ni , . pu-mi- 

2 0 (li yi:ir Lflftf hi lip ilvUuIihi. W aasint ij rAd-uatPa in 1 uuh.| rug fj-o ■ - 
13 # Cirndimlttl Itctnlly i in : : 1 -■ .■ | -] n- •, : . , write !- r 

rum 1 ild e InifcnnH-UniU 

LINCOLN AIRPLANE & FLYING SCHOOL 

573- A Aircraft Bldg, Lincoln, Nebfi 



We will furnlih complete instructions with a 

Smith Compressor Head and Accessories 

With q Ford Molar .iiiil ptnyp faclUlJp'g j'fm cm e-astly s ssetnlitr a 

HmUll Air i'trtupri'sscir, Tml'Il tint' A a ^ilkient 

com pressor .v fcrlj iHJ ci r fi, a in unite capacity— ail the pewer . n 
ncetl to onerAit rorit drfllc and paiifl? Imiatourr. Prtaiun u]> to 
17i lbs. u atiudfL- JiiH-h. JJ«;qd tftEulpiwii irilli iilsli sHral ranpre-iBOf 
ralrea; automaUc uitlosdJtiE itrnl JtLllnt!. 

■■MWianKnlk GORDON SMITH & CO. Inc. 

410 CellegE Street 
Bowling Grant, Hy. 



Adjusting the camber on coil’ type knee- 
action cars,, which may become necessar^, 
due to slight bending of the knuckle sup- 
port arms, has been simplified by a tool 
recently placed on the market. With the 
new tool, this job is done without discon- 
necting brake tubing or otherwise disturbs 
ing brakes. It can be used on any make ($£ 
ear and two models are available, one for 
operation with hydraulic jack and the oth- 
er with a screw jack. { 



SELF^INHINO 



lluilii* trail.'. mIih. nLvinJwnhiEM. 1' fin is writ' 
Istir— iiTUtJu — HTUWiu-SDOO u.i 4000 Cl^ar, 
Ctpwi Captea In 1 iUjbM; Handy CunO— Pl£. 

f li T -1 r.i ■' ■ A. C.iMWflnt*i-d. 

F KEE SUPPLIES" I ird.-r i in Lhl ■ AJ ■ 2 

1 urira Ji'il . — 0 .S Lunrl t» — -H.-iiiii- f>>r tnirt*>i; — 
-cy I llh — i - r.'cl iem F I uid . CMTu.' r Limit -I I 

■•iFUH' R NllWi 

dONET-MAPtlNdl PtAN F £j H AC E H T^ — VUft IT* ■ 
THE HEYEft CORPORATION 

90 ? litf. Bird.. Oc 4 »l. t-L Chicago. III. 



Glycerin Saves Lives of Plaru^ 



ATTACHMENT FOR DRIU* PRESS 

A mi jittf- ■tifrlF llllJtlCT LATHE atLorliM Hi .ny drill 
Uu.li.Jir-. i Elf LiUttoMiJkJt JmHiH, Like: gtf ilUr la tliC. |1^J 

»rlKt I'wei.iut im FcmJl fuiiii.^ mirk htlil It'i dnlL-prrM c-kutk. 
faC-f- r.Lnln ■ .1 ;i jilL-.l li>f fl:i L v.' 1 'crk :.j|.J ftll'irr krtlA. NO 

MONEY ■‘■■■"C O ' H A ATttJI). Liunh nainP, jJflnu Udi JUil^ud, 

E »y pitrlm^-n uni) S- 2 .U*, •,.!■:■ jK-rtBiti "■ J.rljT«y. I 'it D 

' ruii dciifliw.. return IfOm x.mi *■« ret and uifrutyj Order taduy, 

m Idyet.L Jthr r WH t* U*m A**- r Mpt. B-J. ClncMUMfl. OHIO 



Glycerin, used in making war munivj 
tions, has been given a peacetime task ofw 
saving millions of young tomato and cab- rj 
bage plants from dying during shipment, J 
due to drying out of their roots. The plants""^' 
are grown in the south and shipped norlh y 
with their roots packed in moist moss. An*s 
industrial chemist experimented with a 
glycerin solution as a substitute for plainPJ 
w r ater p and found that a protecting layexj 
of glycerin would remain over the roots if\ 
the moss pack dried. Last season the methO 
od received a full-scale commercial work-^ 
out and more than 75 T 000,(X)0 plants were 
shipped with the glycerin -solution protec- 
tion* The treatment discourages the fungui^^ 
tjiat causes stem canker, resulting in addi- ^ 

. tional savings.*! 7/7 i . * 



New FREE Catalog 

Nucr rtpalffn.i, nisw TPHSurtB. Near- 
] v i?C HivIl-m and Slzfh at U-eat - 
cr* r JUti((t'a r Furnnrea. l"p to 19 
r : 1 1 ■ i j 1 1 1 : r. tut |uj fof gLoL'es. 3 ycarj 
for film unei. Write today for 
FREE CA TALOQ ^Delays l-'liEE 
TRIAL — £-1 hx?wr fihJpuifnls. 
Kal-amazea SSInvc &.■ f urn a Da Cm. 
RulicfUr Ave. 

K al amfijeo Mich I -g an 

Over l.GtlO.DQO SititRld Users 
40 Yfl'l In |uiinm 



mum otmt 

SMITH COMPRESSOR 



POST CARD PRINTER 



A Kalamazoo 

vsa Direct toYou' 
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New Metals from Powder 

(Continued from 323i 

What makes the powder stay together? 
You might think it would crumble after 
removal from the press. Instead, a pressed 
and sintered object is as strong as if it had 
been cast. It may be machined like any 
other metal. The reason is not fully under- 
stood. One belief is that extreme pressure 
expels the air from between the particles 
of powder and that interlocking of the an- 
gular and irregular suifaces occurs. A cer- 
tain welding action seems to take place, 
possibly from the heat developed during 
compression. Evidence of alloying has been 




Lamp filaments with toils in&i&ihle to nafccd eye ore 
inspected under microscope during ^mnw/acftirc 

JU 

observed under the microscope, suggesting 
atomic migration from one powder particle 
to another. When desired, definite alloying 
is produced by heat and sintering treat- 
ments after -an object has been molded in 
the press. 

Young as it is, powder metallurgy al- 
ready has found wide application* “There 
Is hardly a modern American home that 
doesn't use self -lubricating bearings com- 
pressed from powder/ 1 says E, S r Patch of 
the Moraine Products Division of General 
Motors Corporation, “They are used in 
washing machines, refrigerators, boners, 
mixers, fans, and automobiles* Even the 
casters under your chair are probably 
equipped with self- lubricating hearings*” 
The process got its start more than a 
century ago when some practical way was 

(Continued to page 1 $ 1 A) 




We are SO sure that you will like Listerine Shaving 
Cream, that we offer this 2(hshave tube absolutely 
4t free and postpaid.” We don't even ask you to share 
the mailing costs. 

How can we afford to do this? Experience has 
proved that this offer works to our advantage. The 
cream seems to sell itself * Men who get the sample 
apparently remain steady customers . . * like it so 
well they talk about Listerine Shaving Cream to 
others. You can See what happens when newly made 
friends begin working for ns that way! 

Send for your sample now* See how much faster 
it lathers * . * in hot water, cold water— even ice 
water. Note that we have a really moisture-laden 
lather, which stays up right to the end of your shave! 

The regular tube at 35 1 ' gives between 130 and 
175 shaves! Any drug counter has it— aa well as 
Listerine Brushless Cream. 

Or send for die free sue, today ! 



CLIP 

THE 

COUPON 



LISTERINE 
SHAVING CREAM 




20 SHAVES FREE 



Lambert Fharmacal Co., Bept, J 6 Q, St, Louis, Mo, 



Please send me free and postpaid your large sample tube 
of Q Listerine Shaving Creflni; Q LisWrittO BfUlllle$t 
Cream* (Check whichever is desired.) 



Name. 



Address 

Ci ty 5 Late. 
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CATALOG 



2<’J> paKfl* choct-fiill dt tested fa si 
f l' Ll<' i s for sales men, deal era and oricr- 
aiui'H. N^vr. bl tr Ul-iG iKsite,. nan’ out, 
lH-s-Crilirs many iiIehs fuL' lnoosiinit 

r-;.h | ,■ ‘ , iihi; nr m HI r-li m iy add $3 la $15 
a day i& yam* earotnas. It Utiutratca 
ranlfil RfMrtc, ninomfl&ilf utwL-s^witi, 
IrOitssrtnJlLi m'lVfitUes, offt« iputifallles 
wear I rtf apparel— Over l-IDD first qual- 
ity Herns at low wlHJlt-eale prteeS, 
livery Item sold Udder a in After Bttrii 

ynarantee. i‘«,E al>niit 3V, F FtEK, 

wlilli Pintle lasts. {Jet tour ropy hy 

Dial! lire your requu-iL fur 1 1 , [low. 



2 Of THE TESTED SELLERS 
SHOWN IN THE CATALOG, 



OU1CK MAKING CIGARETTE MAKER 
WITH 100 FILTER TIP TUBES 

No. MIS. [ru-M'S “ ■ '.i 1 l ivrli'i'C 

dKUi'liet dfc you Uhv it ■cm- 4;i‘,niiil.m l. n 
Ihuldierl nr : .;-i--h i i. ■ ■■■ ■ m-:iy Ik 1 Uh‘-i1 - ' 

vonfciirnetloii iicpfriiiaStlr «r¥kf Cork, 

in™- 1 ilLe i iii-ii i. '. nr •ii.h •• in 'i trn.uk ..• ■ :'•■ 

trilwu-ra. 3 ■ nmylnnt III- sHre-cb ,"'l 5 -LI I - Alt 
even fill Inn . ..-n— . “••!•• • ' ' ssrtr 
for aboUL < r m .use- 1 £>D . r- .i- "" ' i ■ 

nre Uieiinjra I li ulu'Iii • n ■ , . A . 
ibAletfl In i ijm i Kuk'ti. 

Wtudc&ale prLfre ("och, 3fle. Bosen, 

Here's A NATURAL — FRIENDLY ENEMIES 

No. JrtAJl-. Ctlf.ll III op till- Jn r ' B ill* 

J LI leal haul™. ETJe[Vbant In fiamped 
r li. T- Pnnkt-y i-i fc[. : ii i . j-r-J Unn. "Jit'ir 
Hi 41 nin/1 3-r 1 1 1 i.'i 1 1 1 y, mik.-’r- end I c sb pninkfi, 
s-Ucli •!>>. rumtUnE, whirl Hie ='=-■ I innwbnff 
umlrr their Mil |nvwen ns ItiOliffh itiey 
wer*- piivp-. [xils of fun Fnr IVmrfralf 
aiail RtiiUthtkMiA alike, >Jwh pair in si kriff. 

Hjiirgidr [itiir, ltte. [.tnEPn, 51, pi. 

<' r j'.i:-.s. 51 3.4 S. 



SPORS CO- 1-40 Main St., L« Center, Minn. 



f Own A Profitable Grusefoss 

[DOUGHNUT BAKESHDP 

^>5tart ln Your K itchen ! 

WJju eJii£; wuiiLt, Lo eujijp j. rulll-e fini C-T5l» aniiLjs- 
injr new hMfllivesfi jiou -riui j-nirt Hi yuvir irurrt 
klLCdiCtl? New electrical invent um luftra uut ' 

■irJIfUni.-ii di ITefen t BtYjWii RfiTitiy D(HJ£linLitr. 

KvMjilMftV wsjHs (hem I Stores eagifr to 
-.k'II Ktr ymi, I S r li dimly pruittS i'iOi- a ibil ■r" 1 
. iltiii-|.T ■.-■> i ii I uvi i i-r ; rcisirmne at 

wlioleiiale only, tve ^upiiky Lvjwlprticiti :md 
tesderf ifluney ' hinkih-K |il4iiifi, Thlfl Is ymir 
Ctuinee. SesLrl No Money. RJ.l-.fi. poPti'flfil 

for F nr.v- fti-nitif. 

BHewr* BOBBY 6-JO ff. MEchujan A 

D.-ot. E-1U3 CHiCASO. ILL. 




FISHERMEN prefer this 



A I UL ItailiTli: i lfiFe;;. 

Thrive 

PTiVfWiB & JdVhKrPI-SAl.T- 
WATEH. Many HstFUinp oil - 
um ml n- I . oklei — and 
Hti-.r ri ii itw-r Pork Rimt 
mailed with cdcn copy. 

K 

0i 




SPARE TIME MONEY 



i'hcrr l q n Uljj rl'rm.*md frit the hiany Tiand*U»ICit iirilrl 
v -u .'.’in lunke will tin Kaseu Lt-:i l b .-i'i- i',vfL Stl- 
U'nm to make ftethd nv ■'"'■*■ In yeux HvurO ipnno, Cdr 
tilete nut hi ImluiU-tE tehttVCTK , t-.iltirniH, iuc., -J 

full LiLsivuyjlen*, rrdy SL3.tH> un .nlf H Le-ttlnsi Ui-|i.n 
men l SI tnrud or uhli-r dibi't mid |..ay pb*mba.i ii imn 
in. fill oiitiride U, S-- 



Vb' hen nKlrrlnx <11 rei-t , el iii name of prfjtir Jlopari 



nd.iiiiiJ we will inflLLLle W jlIi 

l-iijt'i-r. tllontHitoiJ fUCiliW tile 

l-.it lln(li 4 B|«n, K. T. j 



LEATHE TCRAFT 







HOUTEH' 



PAYS 
Up To 



178% 



PROFIT 



MAGIC-DISC 

HEATS WATER / 
INSTANTLY / 



filf iff ii ml! Dcriod- 
itrmtJMi. 

EVERY HOME CAN AFFORO 
THIB AMAZING LOW COST 
NEW IMPROVED ELECTRIC 
WATER HEATER 

Matts fay an OLD fif (table Cii-mu* 11 *- 
Amariaa N*» Prindpl-s Heart Water I n - 
ttantly. luit pliag in tin- llqht wckct, 
SELLS FAST ami Pay* A(*cHK nv H 
l?fi n j rHOftt. Nfl Ril-K SAMPLE 
0FFFF- Write at cars far delkllL 

THE LUX COMPANY 

U ,j pi. h - 1 19- Elkhart, (net, 



do 



t-wth- 



fti'nd,- d.jr -I.,i.:tr ONiV U MK OL&, Wr?l- : w- I 
FflFE EVE OPENfNC Squab Cukb. Why Vn-d fw 

i-tdiM- r. trxil^- I rii il i -u< ,rt n rumprji' u ■ I innt ■■ ■ ito 

— Ida qwn !■■: 'll) Dir iQUAM >' ■ ii. -Ill;' rrerV dll'. Jit 
iliv fwnr' C|a ttta: tint ilvrititblf jiratiLiLl? Erads «!»■, 

RICE FARM, 640 H St Msifose, Mass. 



NEWTRAILER,.dBOAT PARTS CATALOG 

ftutiulfW rfl’Mn'mfnt |i.irt,' mid irn - ■ ■■ - fur |.ll Lfaileni. Ly.V i.' nl 
whetedoiiSe i:-racex on SivvlLM, Punvpi, 111 lellirtlj .l»eh**. 11-rrEn , t/nder- 
fliTflntH, fyurteu, BflfrlKPi'hinr*. ett% PoidUvely evew pan you iumm- 
Sin-iiinhiW Marine Part*. Send lOr ImliiV (<i (Jrpl P’3. 

t. m HOOF COM PAN Y r 1714 S. MICHIGAN AVE., CHICAGO. ILU 



Always wrlie your unur burl lull mfifre^ rlrurly wben 

b ttfj wrrlrii: 3 (Ivth I -eni en I r . 






QIJALITV TOOL5 

p.jrtdijr<* nl 3j»odWnv. T-ir Bit year, 

IrridJr.ir luainn trtiRTn, n? flrrjrk- i.girjh *||h-. 

ri ,llv wuuod i • ii Eofm" MOf m. ' - ,-r -,.i u,. 1 | 'v w— ' 

ITi-'fiW. fill! *•- Mi-ilMMI - -l r t. I .:.( * | «, IM.HI I.u.i.nrn *005 

m-M Orm'iiLf.djf • mllr I .. ^ * DtR * 1 

In’teel. iO.tKM- H_PM Ha—d C,tnd*r ...rj~r.sk 



•humill.I | ,,r i .. .. 

anil brh-nrH. drill _ 

einaly-sf tuJcacJi«r atili 4 mvi'iiieiitli iwri 
Steel Kit- Stultd eikia cilher d-rfll iht iriaiHrrr. 

Hetpl-er Frjimt lunverlr yFir,.fcrr Liiln . 

nniwt. Bench Crlndir I. eonriiitt-r, •■■u.jfe/, 

, rr. f.-,r. Write- i - t.'inn.’ian, SMelWiv * *"■ '4 r 

Mil. Co., 1642 Sk. 12nd Cicero, lib 1 v 



trJql. Ajj fnls j mi'it. a men ean rouirry j?-gr[ipi 
SIS S*. CSartt Slrfet Chicago. Illlninii 






--•r 



E3£ kK"f 1 S Fl>=' : irk ad C HICKS, nlw SEX£ n , STARTED. 
52 U r pe lL’. . 5 ffYBlllfiS, Wcirla-Tafncnw M*n*y Makrra. 
AIL ] ..ir a I imr. ini, i F uJk-nuin J «t< !. FeWl*. TtirheV 
Paulis fi iJi-nfet. LOW PRICES. ftcAUrtrilul 

PDULtfiY BOOK fFEFE* Jlami..* bupmebtad. 

0 ERHY'S POULTRY FARM, ■„ 3^ d-M IN 0 A, IOWA 



The 1i+w lfmMlten lo r.rn's ih ' u -™ 

The Ca-put'ifi Clipper. It :,pi ■ jv jni 

Off b a Big.li I an* L» tin ritti E 

lima io jrt into a 1lf.nl Aid tmt S(*IHy 
prvfltablt H'.nr ti — diJi r tt vT it'irf ii-O 
wi Ik ihit fast vellrr, i ii -J i turn pi r J e ]in< vf a Imoct 
250 styles nf Jrrss, md spuds shoes. Price* 
u luw II $L.VS i fs-r- F«v t&-seecpd dcip^n- 
Urslof sslll stifer^SSIOfiWt *U-tmtfi|an 
s-li--,-r| Tiki mapk. 

1vi.tr 1 1 1 f.rv"! u ror n ? in iv I l a li ■’ >1 Da 
i'dru-Ji w."ant* s;«lrrP5iifin. IS'n eK- 
|a‘rlwm* imdirl. write r«r rum- 
fikyti' sfiJcrr. Kit. IIAo IrE’Cl 

Mil SON SHOE MAHUf ftCTURIMG CO, 

0 1 ; pt, H-5. CflipslHiWA Falls, W,s. 



Soy !/tt34 i-iuiJ- it i'ti Popiifor Mechanics I 
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sought for producing ingots of such refrac- 
tory metals as tungsten and molybdenum. 
These metals require extremely high tem- 
peratures for melting and they have un- 
satisfactory characteristics after they are 
poured. Oxides of the metals were reduced 
to powder and the powder was compacted 
into ingots# which were put through a se- 
ries of sivaging operations and heat treat- 
ments. That solved the problem and this 
method of refining is still used foi refrac- 
tory metals. The tungsten filaments used 
in modem electric lights are a more re- 
cent development of the process, tungsten 
ingots being drawn through dies until re- 
duced to the right diameters. For some 
small lamps the final diameter of the tung- 
sten filament is one-tenth that of a human 
hair. 

Powder metallurgy has made possible 
safer electrical switches, current inter- 
rupting devices, and electrodes by provid- 
ing special mixtures of metals suited to 
the particular requirements of the elec- 
trical industry* Silver and molybdenum 
or copper and graphite may be united into 
mixtures that preserve the characteristics 
of each constituent# the last combination, 
for instance, serving as ideal cur rent -col- 
lecting brushes in motors and dynamos. 

Hard-cemented carbide compositions 
such as the tungsten carbide alloys and 
tantalum carbides, made possible by pow- 
der metallurgy, provide belter tools and 
dies for cutting and working tough metals. 
For oil-well drilling, tungsten carbide is 
pressed into rods so that the material may 
be applied by electric welding to the faces 
and cutting edges of drilling bits* creatine- 
hard surfaces that w'ear more than four 
times longer than the best metals available 
previously. Tantalum and Columbian^ 
compressed from powder, are gaining ex- T 
tensive use in the vacuum-tube industry. J 
As many as six elements have been com^A 
pressed into one homogeneous compounds 
one example of multiple mixing being the'* 
permanent magnets pressed from powders 
of iron, cobalt, nickel and aluminum. 

Another use to which the process Is put 
is the creation of metal disks, sections of 
which are permanent magnets set in the 
nonmagnetic structure of the disk. This is 
done by pouring the right powders in their 
proper places in the mold. 



{Continued to pag« 152 A) 




HOBART 

WELDER* 



Get Into Arc Welding 
With Dependable, Long Life 
HOBART 40-Volt Equipment 

Wvu r-.-in nntf (hi ili! a tdff urryintr hud- 
n l 1 -;*# uf your OWIl "'il4 to I'ti* " 1 1 mi 1 1 e . 
fl.nV' Hfilifirt Aw Welder, IVirW tire Uto 1 
lowitfL i=- 01 ^ woldinp tibciocy . . . low 
-enoujiti to si ilf'V,- tven the Kfiflalleaf slurps 
IO own, 1 1 rtf’ of niiv weLderfl.. Ek> 

Ira pncrOtBS will fur it In s short 

linif L r A i 1 1 re m.-ml ■lt, there mu&E hj-O a 
Ewod ttraSfrtl WbV HrVbPrt 14 Itie fastest 
► ,l lh.fr exp wohler nn the market ttodjiy. 

Anr Weld! NUT b* tin-day' r. print opi» 0 rtu* 
tolly ij h , dnn't mis* U! 

Remote Cuntr&I Till! is Ml import nnt 
FCHtlCT* you girt, at no i"xtrri £05-1 
with I Tel: art. II lew you ewntrol 
ynur we-lilcr :fm.m any wnrkii'E 
JMlnt, ^&ves limp, temp-rr and 
rUmlnales thP heed for a hedper Oh 
eitfbcid or cpairealcd urnrk. 

Ejiif to DutrAle Hrdrart Welders fiatm 
11 Simp’ll fled* 1 nurntlvn. This rtii'iUn 
faster weld JtiJT— with ihto rUM r-ur- 
TfiLl. for rrcry Jcrtj, lrri*>iLrt Lm ifllii- 
lULfled. ho tony o-r yidur mrn run 
Weld ctllly and SUrt-e*. 1 . fully, The 
mysslriy jrnfl ururart* I in y nf ni.tsiin» 
kill? cprree’t welding rurrtotol told - 
UnKs are removed, 

60 °, 3 Extra Capacity Over nlrl slyle 2!5- 
Vtoll Wildors , . , toDresstoiy for 

Vtold I rt E With llte hew rOaled. md*. 
Aulmrutli; m^lnnre lei* j-\.u lun. 
dip I lent welder work KltinuL I m- 
Inji Mr. Users, dfrn’fc umliT^litiid 

tn,!*v lAoy nt tl«n? »111i dM Myl® wdfl- 
frrsi after IrylrtE' Ihtfl new llnbiirt, Fur- 
nished I to ELECTRIC PRU'E, G ASfll.l\E 
ENGINE DFtrVf% nr CKNnRATSIft UNU, 
toPSri'lDr-lholf 1 * Tei-m, YOU liav* 30 dal's- 
1 rl uil s:i uur risk to prmv I hid CMtra 
fi.mir.Re ami tit ej hits nlnalruililfc wiiK 

(hlS- impnitd welder makes- il rns-y fnr 
ytoU in own a fRUiart with practical ty 
no euHli outlay, 

+< PuHd Vol* Owii" Ijt i 3 h tel[ J'nil |hnw ynil 
Can build your own purrtto Id l- yleetric 
welder try ustisiiT ih.ihart irenerntDr and, 
rtju.pl liiu tft JAjUr own rnjrirw and ChiB* 
sis. This c-'iHii When E lei* ynu n|iem1n 
jmy plfteo, imperially on Use pmdtiihlB- 

uUledde Jobs 

liifijiTnatl n u 



in your sb&p 
om work ta proved 

Jt ftD fotWfnpIffi; 



ciiect coupon for fleiiii ted 



HOBART One i)oddi i&rqtsf' 



bmSders c+ A rr We -jess 



mdBArT BROS. CO.* Box H4i9, Troy, Cihio 
Tell mo niort afruuE— 

fl mtllcfinit Mv Own 



P 



PdrLahla Welder 
Fli'flrlc Drlv-to 
Welder 



C frmmTeie GilS 
Lnipnie Drive 

□ Kern! FREE Hty>k on "Kew 
Prufli-s- In Art Wekdlni" 



Adctreto* ...***i*ii ■» + *- . *...+* f , ir , tt + . ...<-* 

IntririU-d in fl HO DAYS TUI At.. E EASY TERM’S 
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yn&ieaie 

YOUR SKILL IN 
METALWORKING 



It’s easy to build model ships , trains* ears and plants by 
using Kester Metal Mender, There’s a real satisfaction 
in making these miniatures and this handy home solder 
adds to your skill as a craftsman. 

It's also easy to repair anything made of metal with 
Kester Metal Mender. All you do js apply heat and the 
flu*, inside the solder itself, cleans the broken metal. 
Then the solder docs a real job of mending, 

Buy it at your hardware or other stores. 

For a sizable free sample of Kester Metal Mender 
and ’’How-to-Use- It" Booklet — Mail coupon now, 

KESTER 

METAL MENDER 



Kroter Sulriah rmirapnar, *251 Writrliticood A to. r Chicago, JU. 

fleaatvnen d me f ree S8.m jile of ki-atur Mrfd Mender ajad "How-te- 
Uw'lt" liouklct 

Miww * 




A<-ldT9tS. 



Ci ttf 



.stuFf. 



HOW TO GIT A DAISY 




for YO UR 
BIRTHDAY 

IT you ftsivi? a hirthdny tifCwecn now ami July 1 su 
sehd U» y< >ur ill h’lmif . Z Yaur Cnlni'lfrU? AHrireifu 
i'ST [Hue of Your Nest n» rihilny. Yau’lt receive a 
FIIKS ESSTOirtfly Etc OH n. Li .Ir Iv j L rjf primal m.iterlnl fruit 
Ii- flitmlH S ht"f<srif ymir hirlliHiiy- 1"*' Ihf Kit 

1 1 ■ ‘ ,, Hf|| |L your f^iUtK C.in g-SUlilR yt.iis that TKtl-V A [IE 
lifFE.i:. If* fun uaLnC II. [Jr-t p hwpIL llm-v NOW :E 
i-Liu ran— I hh if ynu i-jtit'i — ;«r>il warn ynr , 't»lrthilji>- 
Eur , l|i" — RCYttl iianif, artdr^us. blrlls ifatr 

FREE BIRTHDAY REMINDER KIT I 
DAISY HAKUFAOTUfljNq COMPANY. 143 U-fe> Si- PltPHlfc. Mfchlian. USA. 



500 

SHOT ErpruhOg 
Li I : I i 1 1 v 1 - Lnjdil 

CARBINE 

JO ifl Hl*hif 

L la 




FLEXIBLE . 



transparent, waterproof 



• Ilolda permanently Oil china, 
ULsiss. wood, me til I, leather, 
paper, fabrics* Not affected by- 
heat, cnlel, moiat lire. Dries 
quickly, ideal for model mak- 
ing;, tis well as for mending. 



< 6 jMKj > DUCO 



CEMENT 



(Continued from page 1 S 1 A> 

Some thirty metals are now ava liable in 
powdered form. Few alloys have been re- 
duced to powder although it is expected 
that some alloy steels and most of the com- 
mon non-ferrous alloys can be adapted to 
powder metallurgy. 

Advantages of the process include the 
fact that delicate parts can be formed to 
precise dimensions without necessitating 
subsequent finishing, that metals can be 
mixed in the exact proportions desired, 
and that impurities sometimes unavoid- 
able in casting may bo excluded. Special 
structural effects not possible by the melt- 
ing and casting process can be obtained. 
Metals difficult to alloy together because 
of great differences in melting tempera- 
tures may be combined easily. Practically 
no material is lost or wasted in powder 
metallurgy and in some cases production 
costs are low r er than other methods. 

On the other hand powder metallurgy 
has its limitations. The process is limited 
to the production of fairly simple shapes 
and does not compete w r ith die casting in 
that respect. So far the technicians have 
been unable to “press around corners/' 
Limitations in the sizes of molds and 
presses make the process applicable only 
to the manufacture of small objects of not 
more than several pounds in weight. Ulti- 
mately much larger objects may be pressed 
although costs probably would be ex- 
tremely high. 

Today, hearings, bushings, brushes, 
brakes, medals, coins* welding rods, resist- 
ances, magnets, thermostats, and lamp 
filaments are only a few of the objects 
f, produced in large quantities by powder 
metallurgy. Frequently the process is the 
answer to problems that can’t be solved 
/ otherwise, an example of which is the new 
metallic "sponge” used to filter fuel in the 
7 injection apparatus of General Motors 
■Diesel engines, in every field in which the 
process has been tried out its value has 
traveled far beyond original expectations 
and it now seems to be on the eve of fur- 
ther wide commercial applications. 




CATCH MORE FISH 



Send for FREE BAIT BOOK 

This iirarllral hsin-dl-innlf, far fts-hWISie'n., 

In a FfiEt-iil.-il ii.f:. I'l I i;il.|i- l.imk- Ln lii'llfr 

fiiihlftK'! Tl telis tiErtv ..ml iv hy Creek CE mli 
Tnic-'lQ.NattirT [.lire--- unit Fill-* Full'll 
Mnre rad UtEWPr Fiili! BeallltfUdv llUir.- 
[ hull'll E Seitt t’Rllfi u |>rjn j-l iisi-tl! 

CREEK CHUB BAIT COMPANY 
413 n •Adolph si. GarreSf. Ind, 



C Popular Mechanics Magazine can furnish 
the name and address of the maker of, or 
dealer in, any article described in its pages. 
If you wish this information, write to the 
Bureau of Information, inclosing a stamped, 
setf-addressed envelope. 
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STERIOUS DISCOVERY 



Stop wastsTifr CuLat”trirt do 1 lava off 
^g-ft rnuratM?wc[^iin fcfcer 
oral ion I Air TO OVJJMJlHS 

VACU-if ATICI Pratfnia 

tL-rii tosatLEfy, Or the trial costa you not h i n k'- 



_ billy 

bc«I- 

■’ ew vryxo htr* praise 
, it ie sru iirim^ 

if * SJT A EilornafJC Supercharge Principle 

]l ^ ^ Jr Vacu-matic fa eitlrrtljy It 

FITS flit CARS 

f-nn'tnJrltiH-of * 1 1 p*rl g 
r ■■ <rd i’lLu'ii tin fell' ilisI | , 

■djUjited. tiimI ■: * 

ttL* /■lftnrir. RiiMlyand 
a 1 iSth tr-.rni 1-i'iJ hi *»i+. 

Pin* lei A ! c-.w cnlflutai. 

FOR INTRODUCING, Uera'aa Bplendliioproc-niriicy for dole# 
anii pfonta. tJvei-jr car, truck, tractor owne r a proppec-t. fiend name jtnd 
sddrewhi rmw for bif* rncmr y m sk i nij oJfc r and how yon r*n get y ours Free, 

Tlio Vacu-rmaticCo.. 7617. 503 W, State Stmt, WBumti}u,Wli, 



Vacu-matio fa ettEiraly ditfr-ntnil It operates on 
t ri.Li !fur>rrcbarpe principle by aulomiLtiriLily add- 
Sn g a eh arpe of <-* trtMJim , d ra wn free from the 
ou tor a i r ] n to the heart of the gaa mi it u r® . It is 
entirely ■□to*r«*tk*.-n,t W Llin in.t'ir lo “b rwth**' >t 
the cfHT«rt tiftr*. cifirii 1*1 jr *pid r|n«iii>^ mm rvqaFTvd .. Sbycw 



I THOUSANDS PRAISE IT’S EXCELLENT PE^FOflMAweE AH& CLEAfrTONE 

h ™f*l frat.lM yam to do I OC.' K Olw >’ BO OA DC A PTTX G (fori *nr put 

Lj* BTyMiT hott:6 *,11. NO V IU CtlNMiCTEP TO ElaIUO. Himut* 

\S^ 1I|U ‘ ,,T, ' S mb* At uf DC dw(rle Hrl*i ^p-ik orriRT BtutH 1 n:cu Ltm 
P‘'^plw» if-fi <1 w;'J **• ptbrt up by .t V V BA PI 0 \ SY’W ii L HE within, 
rr Cl 7 ■ aam€ buLiiing-. 3. !hp rural lc im\\^nry mntinciL r-if rr*v rndk« duliu. 

^bB.ti®r < w 3 S I Eft vfey n;hu,, ^ t ’- etl "- MVaT,c - HiliE }l « “ dl ™ 

OLSON MFC. CO., JS 2 Wooster Are., Afcim Ohio 



frJuthdoi. okw 



IT'S LIKE HAVING YOUR OWN 
BROADCASTING STATION 



for FARM, ROAD, 
and SHOP WORK! 



* Ttile t’vmjjl-ntc 4 -wheel 
InurtcvF TOTTiea Ell Jl F.ntl 

R r. Twu-wneci jsbaw 
-inr-AlI," CiAHTSKS" ThACf 

TOKII Sri ii. II. 4, Anri & H.P. 
s H r '- WtlS Klngls or twin 
cylinder tiipnv. 



^IfleuZeA^ 



SH 



ITT 

i 



‘DR-ALL* 

ALL-PURPOSE TRACTOR 



BUY AT NEW LOW PRICES! 

The difH'Loikr-J, fully tested Mercer ia the Lowest prircil (juallly 

» rtfilnj; traetar on (lit! UlurkrC Inrlav. It is a ctiitjph;r«, mi-Durpast PiiAt'lii no— full? 
cquinoect and ocr.rcrc:! for pi-ar r’raily alt triirtor jiihn M ruTl I' airs, ptuws, haCili, run* 
helt eCpiijraieut and (Idds neintj alt farm :irid wCrrhBhop power Jpha. ISnKipc jg atr- 
ceflied, AuEu-like guar ahifl ttass Hirer s [weals Toi-ta ; i r-.l ami w i , h.i-, Idle^ in una-half 
mile per hour; opcerEs up Id 7 niilea per Eimir. Hant elcamit*', 1 ii lnclwj, Turning 
tidEuflj 5 ftoL Rear wlmrl tnmi U adjustable rtcmi 17 Id 3( Inches bilwn tlttft. 

Burns kpmsene w *«sUtlne. Mr i*r steel fires. H aj too] rnhlrd 
eanvnnl t-u I llltcltes jiid cultEvnl litp ,!i |nh gauge. “P^wy-to-ywi" 
sell in e islun Miakf-j 1 1i J a Ihic hlpcest Iruiiior bargain OF the year. 
Mail coupon fgr ftrEl fariH and [pw Faetory jirErr f 

10-DAY TRIAL OFFER All Ei-hfl-w Models ran 

be tried for 15 days 

nn rour Gwn place w|(li nu t risk. Mall roiipoti m» for full UelUls 
or thin offer. See for Tourer IhaE jimj ra n arlually get cfflfcEent. 
MOUulBifal iTiictor pnnrr at umbel ip table low nttt. 



NEW HI-ARCH MODEL 

SHAW’S 1 attest inranvnidaiii 
nan 34 -Inch jiianl ctcsrani-n 
unctur an[es: pn.lnrch whi-i i- 
hsuM.' p ruar 
I iEbt.-l- aOluH I ahle trt';n I 

api’OJBi mat elj 1 hN id 

■jp Ed, Ifni husfcy H 
If. S’. Wj yfTaii&Lij pm.- 
glne. tv j|| ouuvnrk 
ill O' nveM,{f« ti-n ns nt 
h^rni-!; ijr multi, 

I’rited anuizEngty 
low. Mall rnuj.wiri 
lor price and tuih 
cletBtla, 



SMflW liflFG CO- 
JS03 Fiont St , Gslnburfl, K^n,; 

S61Z.C3 Mignulu Awr-,, ChhC.i,go. tlL; 
iJB -6 W(J| 42 iiff St,, New Yam, N. Y ■ 

Mf-D North 4t*1 St.. Ca-rtlrtibLi*, Ohio 
-.Si.Tid FHlit; hifonruiLinii ebrekod PcLQW HEniut SHAW 
BU-ALL TRACTOBS, 

C factory Prirt-i o ract&ry Pri r-ra o Fuet&ry Prices 

;md dc-tabla on :in-:l Cw- nnd rJeUaia 00 

\K ? r S,law ‘ n 1 r "S tJn 3 HAW IT l prh A r c tm 

PLj-ALIi. IM.’-ALl. C,ar- MudtL 

Cli-n Tractor. 

NSihe mm i j « , ■ . t j , . . 



Address 
Tewn, . 



A Defend iVIH.l sit: am engine fur noat 

" LL-lai up to Hi" In Le-i i»s i ■ . M i . ; - V- *• 
a iwu cy|iiMji>r. hdcvniv-” fviit. ttnre 
&/ L6''. SlrnkL- I :.n 7 . W i:l 3' 1 , 

1 Etj i:Jil !Jc t h , : i .-, u rCrn'T 1 - tft 

mis with tnirner ■ I I ; • . i . . . ^ i 00 

rYulSKfl e-Jtlm. bEitnolrisr • ■ - 1 * 1 ls r 

SHAWNEE ENGINE CO. 

0^4 l-'ha.. Stat-on □. Cincinnati, Ohio- 



ocony Vacuum Oil Company, Inc. 

® Marketers of Mob i foil Mobil gas 



ITALIAN ACCORDIONS 



HANDMADE, Very best, Luwrst prices - 
Dirset From Fartnry TLcprc"i‘ntflcivo. Send 
your name prirt mddreiia, for FREE c&tifcw, 

ITALIAN ACCORDION COMPANY 



3*3 w. polk sY,. PFPT, m. a Chicago, ill 



henry 



AGENTS S SIGN LEnERS 

l r Tir FtflrE rrontfl ilTUl OfTtCf 1 W lnrtpwp, Anyone Cttu put 

them on. i-rem .Samolern. Dllwr Al oner to tcneral bgcnls. 

FfI ETA'LL 1C L ETTEft CO.. 43!? N. CEarh St. , Chlcpoo 

TAPS and DIES.. . 

Accurate — cnrcfully hardenpd and t*ra- 
ptTEiI, CfjnipEetfi range of edzta atyoui 
lucn] fjYC and ten cent flore 

HANSON* WORCESTER, MASS 



HANDY 



MY 5 TI 
MIKE 

WIRELI 55 
BROAD EASTING 
OUTFIT 



out L*:fa id, wdt# 



POSTAGE 



In bu}'! 

Ohio MONEY BACK 

“ n mnr( lrt - clierb, tir fciu-nn. order, w nuid fl -ml pvy iKHlmaa buleuce. GUARANTEE 



H'Acn irritfttu to advertisers please meuim* Po^ttJar Alfcj f wmtc& 
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MYSTERIOUS 



When 7 tell my agents they mnltp 73c cm every tJ DO tie, iTicyW 
mystified Yet ine secret is simpli. - . you 71 m i -; |j- 
stfuhcl. My (leal ba wmrhvimL that sells at every -I. : r li m 5 : : . out 

premiums. Rush yrnjr o^me for free fact? and r: U all 

Free. Xo money now or any litin-, Gel in ^aick Cor your share ■ the 
"‘mystery " profit ot 75c an every $TTK). Sent! name to day to 

Aft WELL* INC., DEPARTMENT 53, WAUKEGAN, ILL. 





new literature 



n you can huy this his 1 7-Ft. Struam- 
|i: -\ Factory-built Trotwood ECGX- 
i • ■! i model for what the mater in.]s nlrjne 
w mid cost you, Think of it 1 Folly 
euuj i 'OjE with biff wardrobe: Drapes & 
SernenL- i Dinettn ; Luxurious d-jiv- 
. ^ & 10 volt UfrhtlnE ; 

KitchenctU 1 : Cooklnff & Heating 
Stove' water supply and refrig- 
eration, for -only 6375.00 ut the 
factory, ready for the road, Rei- 
ter than wny home-made trailer 
value. Finest materials used- Send foT 
Buy Direct from Facto ry and Save t 



TROT WOO II TRAILERS, IrtC*, »H2 Main St.* TROT WOOD. OHIO 





Without Co a 



COOK and HEAT 

!■ Y*ar PyhihI Sieve w Fstuee — 

HOTTER -Xo llrud fiery* 

1 lift or As lies — M a re Heat 
Oulek at SMALL COST, 

OVER 40,000 SOLD 

BunlH any cheap burhCT over gotten out for 
low post. iverruH!-! perfcirmanrr. Burns cheap 
yU :<l new way, without ort-tfemernl Inu or 
rlosclrm up. Quick Interne heal hy simple 

Turn of Vahv. 

30 HAYS' TRIAL 

Prove Its efficiency. 
rN>nVlTifi L Tlcr' JLrnI erie. 

nomlcal opemtton. 

Wri!« fmmediatofy for 

FREE BURNER 

OFFER TO AGENTS 



GUARANTEED 



AGENTS 

Salesmen 

BIG MONEY 

F r'iiVW »**; '“1 r.11 

diwraswof 'iWllTfe tT 

t-KfiiT,. ll.im 

j r-sr endn. ' BtaitriP 
ftiini^r Tit P‘ 11 in 
priidimiirn, Writ," hi 
m» fur aim!-' i-ffff. 



Quto* HEAT At 
Turn Of Waive! 



*.■ I . ■ . wall I tn"k* af-J.*,-.. W'atn ii uirlt. 5w li rr l l,:- ifc*rjL hov to mate 

BEAL MONEY rirPai dd*. rf*W tat Tiill- tl™- — l< pwtoard today. 

UNITED FACTORIES, C-751* Factory Gidg., Kanin City, Mo. 



Decidedly Unusual . . . 
THURSTON'S 1940 CATALOG of 
"HARD-TO-GET" MATERIALS" 



For Hfnm#erafter* r Schools, Imtitutbm, Antique, 
Novelty and Cabinet Shops 

A f*v ijf the iter* w* *how. Chat hardware, h-iliji. tpruiri-. pupir^rlp eiutem r«pprr 
irHii. *(■;„ ni*-. iiil lra . a nr In jr a. etc. I i. ii?h>n£ DiAtorkik (I im, atniii*. »d»ii irli. m, 
flint. mid xkruei pii|>er«. ruhibttr - mil Lie fciknik-*. -t ! . k ■Iielliie. hum ion ui knirw. *U . 
L'phi. aterijif nppliM ufid ■ -■ ■ ■ MnriZB- Cpn,plil> tine of electrieil 1 ndMiri foe Ump 
iiiAOufout-oc. (IihIm .i ill tiidirea'li siii-.r*-. t ■ ■r ckcre. wifain e i,-i in «in.nd«. 
■pliiir. ncd«. fit-re ewd-. nfc. Ttni lor irr.M-iini rtiiiidn uut is{ne- lincrr. Larce liiia 
eip'trt- hn't -p ririff rlr. t ipnwmotttiL ■•itii -miL nill ■ jc dhJt VimijikAe Un* i eiirtlaii 
Blind tiunlui'Are. tuiwri aiuI ford*. T*Me jllda lau ■■gperta, in vieoh vtoifa 
frikd e.iMtorh IA'i-:d •!..« cl.. B tw de^'tl >-r*-. ■. di.-tL *cnn?. wutiik k-teu tible fpiiptou. 



Eii-ellfiii line «:uii PihJt k-4 ir^ru. LeJ hariSvum ut try aeKnr.'Uan. hrrk ptn.,, 

iJcn T liduy*, pjp=.l] 

t U, 

, . .. ... r . r ,,.— . -.whi, 

li Liidib-. Iilncl-v L-: 1 iL » riilphu, r L r . F ! rr d^.ruLi'.L F 1 m- I p;, i]tL,. rlir.jr lia.m, rnl-HiLvini 



fOK-ipIpie ivik.ll Lui lid *liJ Li^urnittg, witlninl L'a™-. WiCi r 1 1 .1 II.. 
h.iildlllal. He, FtIMlitart Jtlldn* IbJ rulir*, hilirv rludt h'ldtri, pg«d let* And K. [>, 
cluir IIumiM. flciinll trCiI h^rd>:ire r*r r rry iJ' -Tipljnp, Jj.Ijh iel 4 .-l.iiqi Jililta, iqnh*, 



AhuLr li i- 1 t^-., . P'.IF-Lrl .tj .r. I. rnnrlbraLii L 



" pHir*»r 1 . 11 , 1 a* niai*.!, ""’"■'•'Ill 

riKln, hill biinrrfl rliim pi, J'.i ut]iniL Lihln 

■t* j 'i5|>in-hsii. niauiv aU+w hrm-M, wnv Mn". bosimr WU, Mp U«UJcr MMNr plU#IW 

BE is I Jib- bUiIliijC IF^rk pi|d albitATis^ T i iir-priV r m-pV ImnlWHTV. eilrmllh Ht 

IimWI 3isiliLM.:LffK. l3:Lt tilnB fur ni'rt«lLifl-. Cllft'Un PU*tlrm rrih |uf4iit% iwivtS tnil- 

Isliki Unm™, parLlmuil. Ixhhl> lhi IwdiFt. fJflTTi p EMbala^ Wl h l i i Dtn« fuv latrrpiaia 
ett*. *"Lra St'ii J ]IJL- rruli Hit iLlie.bul. 

THUPSTOM SUPPLY COMPflMY, Ihpi.P.M , ANOKA, MINN . 

lull Bis? — Jiilirij! 'vr.- — wiili !Lu:«! rjed twirl 4 ! # LuA I 

F h ■rar*. v.i.!< - di faadkM.ale. C wdS povetuiwPl 

rt-Tjli=. Jpr jnpl(n : If ymir dtalfi c-an'1 ii;ppLjr SKid tl SS 

- i ic pj? ptiiw Vt uowub.bjtun ihic-jgbtfl^ls-Fbri iuaL 

IIHfS RING & CD., 5 2 3 S. W. Hat Jl„ tullkti, 0ief»k 






ERS 




♦I* 



Latest, most comptefee llBt of rare woods In 
lumber, veneer, mouldings, plywood — al at- 
tractive Tuopey-K-fivlng prices, Flneal list of 
I inlays ever otTerciJ—with Inlay pictures and 
IkLts, Full line ol cabinet hardware and worfr- 
itecesPOTleBr Send only ide for this big 
'took Of valuable craft Information, 
W^Hidrraft Supply Cornpany — 1I7N. H nyne — Chicago, 111. 

GET THIS SEAT WEAVING BOOKLET! 

Tniiiplrir, rllu.iriitfi! 21 pa^i' insmisl nn fn*?lnilhi(: art of 
Si-cat Waving. I^fjirn thin nvful, iirufklJibl? rrafl ra-ily . ^ fur- 
fii-h all mqtrriiii*. .S i-ntf tt-n r?ntl fur buolrL'l a rnf prrnt flit. 

H H fCTtlil COMP t NT, HI 6HE L T0W UVE^ H EW HJVEN. QOHH 

Looking for a Good Job? 

Kin pi01" faerll JlitpApcr wlsn kcir-'i'. > the rnpco hsis prepsred tUfUiUe 
iMKHtttt ul provHi nhi ns- .m-t In Fill? hints r;n hrui tn Gf T A GOOD 
JOB, n ral.Be ot p™nDtl<«L Nt'tnl ?!5 cr.nU !.■. Ninblnii rSm (» 
huy. J. A. Gas nick, HIuk 55* Harper Station. Delrml* MieJiiaan. 



FIRST CHOICE 



— in KNIVES 

B?ri. rw, l.lndtwnrti 

ah'] r-[kmv fUThWiv E I * ITi C* 

(ipp, itMk I i#t Ot CXpttkTTFk 
flkl'J ipDltllEUtES who 
kna* 1 that — _ 

ihQT ^ 15^0 Kal™ (Hvr- the uirr-r^l rn- neT+Ic* 1 eft-l sk.tt| r 
mAKOLu,! fiE-eU-n. Nti. 4!i..i^ ir,. bkad-. H.CKl; «- 
pli M 4 in. biudn, tl.H.nfbt iri.-bhle AheailL. At 
Dealer* ar dfrect. Writo f-nr rktolns. i A-143^ 

Marble Arms & Mfg, COa Ql ^^ZZ a t ^ 

BUSINESS OPPORTUNITY 

l}tirin.ij the next fiO dayt w* u x^edl tdp aiiiiuiat a 
durlIw of teLiabla iakddl« an-9 man aa Distrib- 
utors in buad?cd wsniti**. D«ir? math 

nba cut epernia ear anJ nlr-t.- da nervica Tn.rinrr:- 
wiili aid ami wear DUittnnen, Conueeiibu alfeni 
4inl?urtaoity fat steady nud pruHtabLe year 
an i ami baalaaaa. Su hitrti ureseura Mia* i n rn 

deseed- L*re« u alia u ally kuawa couaara, 
Write datwla, former work, fuui referenqs** 

Add re ix your reply t„ Manufidurer, 

P. (). Box 481- — Dept. Hldt, Day tan, Ohio 





Say you saw it in 

PdPULAll MECHANICS 














155 A 



POPULAR MECHANICS ADVERTISING SECTION 

Q_ f rfO * 



Cameraman at the Front 

■( Continued from psfre 33^) 

through the bridges without doing real 
damage and exploded in the water. 

From the bridge we proceeded to a hos- 
pital that had just been bombed. Five di- 
rect hits had been made by 5GG- pounders 
on the hospital and its grounds, blasting 
thirty-foot craters* I clambered into these 
holes, shot pictures from the second story 
of a ruined building near by, and then 
went info the hospital. Everything was in 
ruins, beds were covered with plaster, on 
one bedside table stood bowls of soup and 
half -finished plates of food, and one end 
of the building was shot away and you felt 
as if you were in a doll house with all three 
floors exposed. Next day I photographed 
another vast crater in the center of a 
street; luckily an air-raid alarm had sent 
everyone to cover, and no one was killed. 
Even the buildings on either side were 
scarcely damaged, for the main force of 
these explosions is upward. 

This brings up an interesting theory 
from which you can compute your chances 
under bombardment* Even in crowded 
Warsaw, less than twenty -five per cent of 
the total area is covered with buildings; 
the rest is streets, parks, rivers, etc* Thus, 
of a thousand bombs dropped indiscrimi- 
nately, only 250 would ordinarily strike 
buildings. 

Just around the comer a 500- pounder 
pierced a five-story modern apartment. It 
looked as though a giant ice-cream scoop 
had slashed out the central section. Four- 
teen women and children were killed, 
twenty wounded* I photographed them* It 
■was not pleasant, it was horror; but I was 
not making a travelogue, I was making an 
historical record on film of what happens 
in modem war. 

Fortunately I had plenty of film, for 
supplies were at a premium. In a mater- 
nity hospital I had occasion to use the three 
photo-flood lamps I carried, photographing 
pathetic women with new-born babies 
resting on the tile floor of the cellar. And 
from there we went to the Eastman Kodak 
laboratory, still open, to have six rolls de- 
veloped. At 4:30 the film was put in the 
developer and I started home. The m de- 
an d- a -half walk seemed endless, for the 
streets were now heavily strafed by small 
artillery, three, four -and -a -half and six- 

( Continued to page 137 A I 
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(Continued from page? 155 A) 

inch shells that did little damage to build- 
ings but were timed to explode fifty to 100 
yards in the air and spray hot steel on pe- 
destrians. This turned out to be Warsaw’s 
most terrible form of punishment, calcu- 
lated to paralyze street traffic and end ci~ 
vilian resistance. Luckily, civilian France 
and England will be free of shell fire un- 
less theMagirsot line crumbles or England’s 
soil is invaded. Bombs Were bad enough, 
but when the German guns came close 
enough to shell the city we figured fifty 
to 100 shells exploded for every bomb 
dropped, and that 10,000 to 30,000 shells 
fell daily. 

But to return to the kodak laboratory. 
The two Eastman men took ray films out 
at five o’clock, put them in the hypo, and 
at 5:25 placed them in a tank of water. For 
a minute or two they left the room. While 
they were gone, at 5:30, a six-inch German 
shell made a direct hit, smashed the lab- 
oratory wall and ruined the developing 
tank. By an amazing stroke of luck the 
water tank six feet away was not touched. 
Most of the pictures appearing here were 
enlarged from those six rolls. 

That night I waited late at the embassy 
for Thaddeus, my interpreter, and the car. 
At last there was a timid knock, Thaddeus 
came in, his arm bandaged, blood on a hole 
at the shoulder of his uniform, He was 
very apologetic about being late. The car 
had been hit, all four men injured, one 
probably fatally, After that we had to 
walk, carrying cameras and film. 

A strange aspect of life toward the last 
was that, unlike most wars, soldiers and 
civilians were thrown much together* Front 
lines were just at the edge of the city, and 
soldiers came back each day to their fam- 
ilies, Meanwhile civilians were busy dig- 
ging trenches for the soldiers, sticking 
street-car rails into street pavements at an 
angle to block tank attacks, and building 
barricades. Despite bad organization it was 
amazing bow spontaneously the entire 
population worked, 

How docs a city go on living, without 
shelter, with traffic paralyzed, with public 
utilities and supplies cut off? Next month 
1 shall tell of my last days in Warsaw* of 
my interview with war prisoners, my es- 
cape across *'No Man’s Land” with my pic- 
tures to Germany, and flight from Ger- 
many to the United States. 

(Concluded next month) 




i 





_ .... .... ... nfl FRESH WATER 



knows: 



Sei 1 to one of 
km, "I see ye 
got a moto r there, 
son. ' 1 He climbs In , 
gives T er a flick — 
that — an r she starts to 
purr* an* he yells hack, "Cain't 
afford not to have one at 
NEPTUNE'S price." An>!ie 
wuz right! 

fly cracky* tht feller that 
ketches fish is the one that 
keeps fish in 1 ’stead of rovin' 
and wishin\ 

BUY A NEPTUNE ! 

Sum from 1.2 H, P. to 16 H. P, 
Srud for FREE rNuvTaird Liitnrurf 

MUSfClt CEAB wonts Ear- * Mancie. Indinna 

r*0 451 1 THfc Si Br* i.*rc* T -ft3U> 



seen ’em come arT IVe 
cm go, but — man* wo- 
man in’ child — domed if 
ain't most all gettin* 

NEPTUNES 
this year! 



No Bite! — No Juice! 

from the guaranteed SEPRA-BOL PIPE 

V n if wilt get undr&aincd of $mo|cLng pftaiurt frflffl a 
5EPBA.QUL flHf. It 1 ! guaranteed nut to bits, tauAc 
hat «r get s&gffy, Start ending this hind same pipe now. 

A new. exclusive two* 
ho w | p ri nclpk- pra- 
ter? lh your health , . . 
adds to the rich (qImu.-Co !! Hv O r . . . mid is 
easy to clean. No wasteful, jruinmy heel. 
Nn unpleasant odors . * . no metal. 
Doesn't raone heart-burn or upset tJiges- 
t\ne briar pip* endorsed by smokera every w here, 
A jjrift appreciated by every smoker. 

The amnk« is filtered 
(h rouirh your fai orite 
so It is always 
ewl and dry. 

GUARANTEE 

Pin'chaae p r i c * pin? 

Posting* refunded if you 
are not completely sati*- 
fled. 

Ask your dealer or write for your 5EPR.A-BOL FIFES today. 

Only $3.5Q postpaid 

SEPRA-BOL PIPE CO. 3 E 5 I^pL. p. M 



Always wiilv your nurrni jint) full BiliLr«!l!i cluarly wlielt 
an v w , L rl ll£ olive rttsrm e M U, 






158 A 



POPULAR MECHANICS ADVERTISING SECTION 





MERCURY COPYING STAND 



"MARVEL-OUS" TRAILER PARTS 



r[i "Fjimima” Mturo] fllivrtwwii 
fiii 4-uii l JiffiiiHi, *31 e4aiiii>] eld ini- 
derearrlanii e-l'dl.pftieiril, III LttWly 
mu I '.I i taps, .‘j ‘ roujalen- li'-i n-'- 
fri ■'■mnrn. # loves , llctltlllfr to- 

[UK'S. Bvi'Tythlnii i-Hj'il need j n 
jLil'iti-i-t csm-lUy, TjvriJr-di trailer 
L-SruSrrnmi istarit Lrt 5", ft, 
Jiriti'i diii ti- doi I very. taw prlc- 
efc. Sk-nd lOfF rn-ln for 40- 
; :i li-j ill. ciiUi I n.,;.. 

Marvel Trailer Parly Co,, E302Q CelestTru Avc.. Oalrglt, With- 



7lW! 



Hcct’iH rdpyiijgstatitf 
at a p^piilu prit« which 
permit* the jM e re u r y 



{t'rtccri Jo Chdnjali 



Cirntn to be used for photogf aphsng anj-ill object* or Am work al 
el«(S range- Invaluable for ail candid fam — a* wclJ a* scientists, 
librarians ph}iici*iV| studetita ami business Jinlis, Endorsed by 
variant gnverntnent burr-i >u. Ideally adapted for Mac rop holog- 
raphy and Photomicrography because its I riccr Inns has a circle 
of confusion of only 1/IOOQih of an inch 1 — thus Infurinf ultra, sharp 
negative*- FeiJt t*tth*inn tubes and a shim are available at extra 
rent, which may be used for photographing fie Ed a from 9* x 1 1 L 'i'’ 
down ro s /g' x a Vw IP * Each tube covers a different field sire- 
FREE BOOKLET! .iwtul for i( today! Department S- J, Universal 
Camera Corporation, New York . . . Chicago - - , Hullywriod 




MODEL COACH 

I Si Is Cepvtuir GweU, 20" Ujre* 

Complete Kit, drawl dfta, wood, 
ivll cxi I , LLp-l-iftl I ,'r^ , r-tir. 1 3 i-.rey eut- 

tlnS dune- All jians wiivn-d to 
m]L,Ltu-. 5'i. ui> nniKt | -a ! rl, ur $I.D[) 

l.i a la fiee c. Q. i>. 

YACHT INTE 

3(V' Seale imtalel. KH in du .-ks oil pun" i»itd flrRvlin(rt. 
K i ■ l-I in ir-ady-bklllL wLili learl - 1 1 ; i -. L . fH-m I -fil'd kilt'd 
hull, .*,11 in 'I |u>jlpjiii:F. CATaLLk: Lit nuiny low priced 
jp luxe model* fur ffe aiamp. 

K- C. MODEL SUPPLY, DEPT- ±H 

3714 Summit St- K.*n«4 City, gCisapurl 




ARMATURE REWINDING 



Fr>f Drill-,. Bandera, crJmlcri. oil liunim, nlcmide 
treiw irillis, V|i.(rMvm>i, n-wUig pruM-nine*, winners, 
refrlKemtom, tnfxcrt. hamnn'm, pawn, etc. Any mike 
— any model, i.i" drill 3.25, B» ,r B.OO. 
3 V .V.-,. ■'■ H rl 7 .nin, k. l " K.TT. 1P.!>0. 
« vpee 1.5(1, rnlweri. 2 CO- FiNttST quality 
guaranteed work. Full hue washer, vac nu > i 
VvliUllI eltriLi it-fii III FREE OH fill, dcalrra ealaloij. 

TRIANCLC APPLIANCE COMPANY, tt30T»[er Av*. Detroit Midi. 




IT’S EASY TO LEARN ARC WELDING 

6 hours niTufd pram lea dally paten way far pT-oflluhle jnhs, Esprit 
|»r I rurlor*— ludlt lilunl fillHiUOri, \ lidn -profit ftrhocl — pay only for 
nuUtrlnls uned. Enroll Inlay. Three to four Weeks tunlifleH you a* 
utioil welding operator, \V| m> for details. 

HiOHART WELDING SCHOOL, BOX M-34Di, TROY, OHIO 



Say you saw it in 

POPULAR MECHAN 


[ICS 






TMrc nelected bffllra to help you rn-.fi 
In On i’faiiT liftlifiir- earn eTTr;i manor or 
«■? L.:i 1 1 1 i .i r> raft table litislnr?*! yawr in's, 
l’;:y pi '■■ in or ti mil n Ith nni^r for pc - 
paid delivery. M- i-.i-j' n Fm; '" 1 if hint 
satisfactory- IF retraced in 3 dgya, 



i 




NEW SCIENTIFIC WONDER 



CONN- 



l for 

25c 



BOYS 



See PfHUH. .. 

wllhmtl v-imara- IT'S QHLiir SFDSri l iMhuu,' 

MARVEL MFG. CO- Dept. T5-B 




LEARN 
to PLAY 
BY EAR 



llrro Ij; a wnsidcrfui NKW way 
lu I -uiri i (m Edaj- the jpleno. without notes, En ij» little 
]3 AV H ■ PLay n i ly! h U- i;' - h-w 1 ! iii to- ^ , l^i^ ii^-^l . 

K/cu/ CVCTCil is eae>y, V"m tn.H'i Lave to pra, life 

Fit FT DlJltm ‘-ink--, y-'ni don't linvL 1 to i-unly fn^ 
year*. Yotmsr nr old have eaUAil fFpitortHTlUEti*. Anr±&; VfflJf 
rrlnnrls. riay f„r plinisuiv or for illOTIOlf'- Coat in very luw, 
payjnvntK easy , Scud rorwaipkel- 1 FIltlK dei»H>*. Ho edll^ancHi- 
K.iri Ostrurn, Pict- 

MAftWoPP SC H OPL OF MUSIC DEPT, 33 
999 m. Dnk'l4Fft 5t, Chisago 



ORDER UNDER MONEY-BACK PLAN 



A SMALL BUSINESS Q¥ YOU H 

OWN, (IUci 1 IpOU wiijb Fur ,1 
■non wkllt L'iMlu ur no cai-'llul to 
I n»i Id a mod*-# i (ti.jMnidutUe bust- 

fje&L SI. 00, 

MAKIM9 AMATEUR PHOTPQ- 
rap HI Y PAY. Turn your prints 
■Jim l 1 :-. Livi moiicy. Telia orJiat to 

Lake, when* to submit pud i»pw 
to eeLL piemrL-a. $1.00. 

TURN SCRAP INTO MONEY, 

.H how* haw in h u L E d pnwci 
h i-iiii.s. no volt moturK pnd Gen- 
erators, IV I lick isswrf |t|ant£ and 

i*ther eterlnrad atmaidi ttlfi (rom 

old aoUo psrts. Si, 00 . 

HOME AND WORKSHOP FORMU- 
LAS (HI»L*r>. 10.000 Hinmm- 

tunl L I l-k In mjike and save tTlurn-y 

thmujili -iir urip of the#* t£#tod 

itbpH. rormulea and apnn«t«t. 
ch. Ttllr- htyw ip make nailable 
iircparatlon n td alt Itliida. He'd 
I’Ages, A4 O il . 

A LI VINO FROM TNT LAND. 

The Lr.fnrr idLon i ii.il lllOtlE-iilUlS 
n-r riennlt!' I,ave. Fha are serki nu 
j-^eurHv find jimdurtiye u^i-s nr 
■ hrj r IrlFurr lime, wmil SJ.il 

need. S1-S1>F 

SHOE RIRAIfflNG, Fr^elErkl «mfl 

s I ::.i 1 1 1 ’.JU'lI J n itruirflmi dll niui I i'FI'i 



chew* rfiifdr methods. Helps ynu 
sniH.. n unify i jel yt.-ur own work 
n hd tiuike UtLuiL'y ji-pmrkjij f>r 
oilicrj- gi.OO, 



AUTOMOHJLE BOPY AND FEN- 
OCR REPAIRS. Coven l bur- 

nUtfhly, the hteit paymir cud nf 
the auto rciwils businoaic- prr-- 

TuimPB f.n- rtyalir joO or ewkI 
bouiw uf tsun, spate Una 
mrwiey. $0.00- 



PAINTING AND DECOAATINQ. 

L'oe L h i h hook for complete tiudy 
■ ■r !o nick li |i h v.t r money cm 
"pare tlnu- Jcdis.. Ineludefl e*- 
UniMiag and eoa ilaurltn. 
*1,30. 



N r«H SCHOOL 5ELP TAUGHT. 

CufftlhltU four year hiffh scfioaL 
ttnjrst; lb prie volkimc. Ilrctndcn 
your hpovelndye and lijen*]'*^ 
voiir liwonia with HIeIi fu'lv^f 

buhjiKis. icoo rsge». aa.;)u 



BUSINESS COLLEGE SELF 

TAuGiHTl Hcre L ^ vihjf rmrtl e*l 
nmilny tar I '-.i.-l iif.'.-, • Ail 1st ime 
tuinrly volume, oflurKH* 1 ; rnv- 

t-r j n K all e S H P N H Jl ] auh|r f tp 
taunihE in □ mnet'-ru hUFclneee i nl- 
tcH-n Owr 1 OOfS rawed. Clolh, 
*3-311, 



POPULAR MECHANICS PRESS 

Dept. 403 200 E. Ontario Street Chicago 



B'heTi to advertisers please went ion F&puta r Mechanics 






V 
c r 



wpular mechanics advertising section 



159A 



4 



w 



Destroyer Versus Submarine 

(Continued frdm pAge 351) 

depth. One hundred feet, One-fifty. Two 
hundred. The engineer reported the en- 
gines had stopped. "Could they rest on the 
bottom while they were fixed?" 

No! Too deep! The cold black water 
would crush the boat. Two hundred and 
fifty feet! The diving officer reported head- 
way was lost, the hydroplanes no longer 
acted. The game was up. Either they had 
to go down and be drown cd T or rise and 
face the guns of those destroyers, Am- 
berger chose the mercy of American sail- 
ors over that of the sea and ordered the 
tanks blown. 

American tars were amazed to see the 
submarine’s stern suddenly break surface 
at a sharp angle, settle back as the conning 
tower and the hull appeared. Quickly guns 
were remtinned, shots were fired, the 
"Nicholson" hastily ran up and dropped a 
depth charge. Then out of the conning- 
tower hatch crawled thirty men, arms up- 
raised in surrender. Once again the strat- 
egy of the convoy had been proved. 

Already in the current hostilities, Brit- 
ain and Fiance have reorganized the con- 
voy system. Tonnage figures demonstrate 
that submarine warfare can cause losses 
and force the employment of hundreds of 
ships, thousands of men, to combat it, but 
the easy hunting is gone. 

First defense against the U-boat is the 
mine field, sown outside harbors where 
subs are based. Mines arc laid usually at 
night by submarines and trawlers, protect- 
ed by destroyers and cruisers. They sink 
few subs, these mines, for they are swept 
up almost as fast as planted by trawlers 
and drifters. But they hamper the U -boat’s 
movements; for frequently it takes two or 
three days to get one safely in or out of 
harbor. 

During the World War the British ad- 
miralty plotted on a chart the approximate 
position of every U-boat, frequently post- 
ing its number, and the name of its com- 
mander. This information came from 
Naval Intelligence agents at the very bases 
of the U-boats. And sweeping operations 
caused enough delay so this information 
could reach London in time to be of use. 

After a sub broke clear, its own radio 
gave it away, for whenever the radio 
spoke, direction finders got a fix, promptly 

(Continued to page 160A) 
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posted on the admiralty chart. Then, too, 
subs were constantly being sighted by fish- 
ing and patrol craft, or prospective victims. 
When a ship was attacked, its position was 
flashed before the victim plunged to its 
doom. 

Then why weren’t these U-boats sunk, if 
their location was known? Well, many 
were hunted down by plane and destroyer: 
but that is not so simple. It is one thing to 
draw a twenty-mile circle on a chart and 
say a submarine was there at 11:30 a.m. It 
is quite another to arrive in a destroyer 
two hours later and find that submarine. 

For a sub can become invisible at wilb 
On the hunt for prey, it cruises on the sur- 
face day and night* recharging the bat- 
teries on which it must operate when sub- 
merged. Lying low in the water, it can 
spot an enemy or victim ten to fifteen miles 
away, while it cannot ordinarily be spotted 
at farther than four or five miles. 

But a submarine’s invisibility ceases^ 
temporarily, the moment it attacks. To use 
its dock gun, or board a ship to sink it with 
time bombs, it must come to the surface. 
The moment a torpedo is launched, the 
exhaust from its compressed-air motor 
leaves a telltale wake easily seen from a 
ship. The end of that wake marks the lo- 
cation of the submarine the moment the 
torpedo was fired, The submarine’s speed, 
submerged, is only six to ten knots, so it 
takes an appreciable time to get very far 
from the end of that wake. On this fact 
the convoy system is founded. It forces 
the submarine to attack in the presence of 
swift destroyers, which can dash down that 
wake and sow depth bombs before the sub 
has time to get far enough away for safety. 

The submarine cannot fight on anything 
like equal terms with a destroyer. Its nar- 
row deck is a most unstable gun platform, 
making gunfire extremely erratic, A fish- 
ing smack armed with only a three -pound- 
er has been known to defeat a U-boat* 
simply because the latter’s crew could not 
make enough hits with its heavier gun be- 
fore its fragile hull was riddled, A destroy- 
er mounts heavier guns than a sub, and 
more of them: can move fast enough to se- 
lect its own position and range, and can 
absorb many hits and still fight back. But 
any kind of a hit on a submarine will de- 
prive it of power to submerge. 

It is extremely difficult to torpedo a de- 

4 Continued to- page 
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stroycr, because of its speed, ability to 
maneuver, and shallow draft. A torpedo 
moves through the water under its own 
power—a compressed-air motor. A gyro- 
scope and fins hold it on a straight course. 
It is set to run submerged at a certain 
depth, usually about fifteen feet* and has a 
mechanism for maintaining that depth. If 
it runs too shallow, wave action will de- 
flect it; and the depth required to insure 
its running true is greater than the draft of 
a destroyer — hence it frequently would 
pass under such a vessel without doing 
damage. Even in smooth water* where the 
torpedo need not run so deep, the speed of 
the destroyer will protect it. For a torpedo 
runs only forty to sixty miles an hour and 
can be avoided if its wake is seen in time* 

One American contribution to the anti- 
submarine campaign was the sub -chaser, 
with its hydrophones. These chasers, op- 
erating in threes, would patrol sub-infested 
waters, listening for the characteristic 
sound of the U-boat’s propeller. Having 
heard H, each of the trio would note the 
direction, lines would be plotted to obtain 
a fix, and the speedy little craft would dash 
to the scene, obtain another fix, then strew 
the area with depth bombs. 

In the World War, 100 allied subs sank 
twenty U-boats, a better batting average 
than any type of surface craft obtained* 
Sub against sub was not a case of the blind 
groping after the blind. Submarines must 
spend more time on the surface than sub- 
merged, coming up to recharge batteries, so 
they can run under water, A sub cannot 
stay under without its electric motors driv- 
ing it forward, any more than an airplane 
can stay up when its motor stops. Once 
the motors stop, a sub must either fill its 
ballast tanks and sitik to the bottom, or 
blow them, and come up. In enemy waters* 
its commander never knows when he will 
be forced to make an emergency dive, and 
a long, submerged run. Therefore he must 
strive constantly to stay on the surface, so 
his batteries will have full charge when 
needed. The defending sub is not in this 
constant danger; it may recharge batteries 
at night, cruise submerged most of the day, 
keeping watch through the periscope* It 
can thus see the rival submarine, with its 
conning tower and deck exposed, without 
being seen; can steal up and discharge a 
torpedo into the fragile side of its unsus- 
pecting opponent. 
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T HIS new 48-p4ge catalog describes the 1940 line of South Bend 9-Inch 
Workshop Lathes. Twenty-three different models are listed at prices 
ranging from, $115.00 up, complete with drive equipment. 

Improved engineering features of tha new 1940 model lathes include 
quick change gear equipment making all power feeds and threads instantly 
available at the touch of a lever and an automatic apron with friction clutch 
drive for power cross feeds and power longitudinal feeds. 

Attachments, chucks and tools lor production manufacturing, precision 
tool room work, general machine work and automotive service machine 
work are also listed in this catalog. 

SOUTH BEND LATHE WORKS, 603 E. Madison St- r South Bend, Ind., U.S.A, 
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inch Workshop Lathe 
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Manufactured in 
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14*V' Ard 16 
swing, in 3' to 12 ' 
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Drive or Court te?- 
ihaft Drive, Quick 
Change Gear or 
Standard Change 
Gear type. 
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T' ” — k " difficult to think of a 
xiure exacting test of spark plugs 
than chat provided hy two world 
airplane endurance (refueling ) rec- 
ords recently set with Champion- 
equipped engines* Absolutely de- 
pendable ignition was imperative 
i n both instance?, Champion Spark 
Plugs provided perfect perform- 
a nee, as they have in practically 
every major racing and record 
breaking event on land* water and 
in the air for many years past* 



Wes Carroll and Clyde Schlieper 
stayed aloft 726 continuous hours 
— 30 days and 30 nights without 
a miss! More than 150*000*000 
sparks were required to carry the 
ship roughly 5 5 f OOO miles, or more 
than twice around the world at 
the Fquator* A week prior Robert 
McDaniels and Kelvin Baxter set 



a new Class IS endurance record 
for light land planes of 535 hours. 

Dependable ignition is more 
important to the performance 
of your car than ever before. 
Modern high compression en- 
gines and anti-knock fuels need 
Leak-proof qualities, the 
er insulator strength and 
all around better perform- 
ance of Champions. Demand 
Champions for dependable 
service in every engine. 



Z NEW WORLD'S ENDURANCE RECORDS PROVE 

CHAMPIONS THE BETTER SPARK PLUGS 




s-t SURE ^ 
I WORK FA ST- 
RUT I LIKE MY 4 
SMOKING SLOW. 

MILDER, COOLER 
CAMELS ARE CHAMPS 
^ WITH ME t 



*1 CET 



in slower- burning 
Cornels/ soys Bill Corum / 

famed shorts writer 
and cQlwmnUt 



LIGHTNING -FAST in rhq 
press-bits . Why t Bill Cor 1.1 ni > 
been known m file 3,000 
words uf copy during a sin- 
|ik- hug iparn t'VLfir. Bli[ 
spend for him in smoking-* 
slower - burning Camels art 
Bill Coruna's dgarurce. 



And here's Bill at work in 
the tj li i i.i of his office. Bill 
. . . typewriter. . . books , , , 
pictures , , T and Cwtfh “ 
ih a*- b u mi ok Ci m els. ‘1 find 
rh*™ milder and coaler — 
tind thriftier," he says. 



ronjrruiit, mo, ft, J. Kmyngldil 
T.-Ijm 'Hi in, miii tun- Maliisii, N. r. 



B ILL CQRtJM'S spores news 
isn't fiist printed, a r'£ iprinfed 
...kit lightning speed from press- 
box to press and the Five-Star 
Final. But when the candid cain- 
rr,i catches Bill in his office with 
a cigarette— well* No speed for 

me in my smoking/' he says. 

His ovl ii common seme and 
smoking experience tell him what 
scientists have fount! out in their 
research labor a to ties— that slow- 
burning cigarettes are extra mild, 
extra cool, fragrant, and flavorful.” 
Cigarettes that burn fait fust 
naturally burn hat. And nothing 



so surely wrecks the delicate ele- 
ments of flavor and fragrance in a 
cigarette as excess hear. No won- 
der you get a Hat, flar, u n sat ii fac- 
tory smoke. 

The delightful mildness, coot- 
ness, fragrance, and flavor of 
Carnets are explained by this im- 
portant find ing— Camels proved to 
be the s fait- at - burning cigarette 
of the six teen largest -selling brands 
tested! (The panel at the ri&bt est- 
pi a in a the test.) 

So take a tip from Bill Comm 
— and find our for yourself how 
Camels give you more pleasure. 



MORE PI EASURE PER PUFF... MORE PUFFS PER PACK! 



In recent laboratory tests. 
C AM E L £ bu c n ed 2s''? fin u er 
than the average of the 15 
ocher of the largest -selling 
broods tested — slower than 
rfuy of them. That means, tin 
the average, a smoking pftti 
equal to 




5 EXTRA 
SMOKES 
PER 
PACK! 



Camels- - f/e c/jmre/fe of Cosf/ter Tobaccos 





